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FOREWORD 

In 1976, the need for edueational Improvement was elear but the 
moat appropriate direeclons to puriue were not* RaforiB af fores to 
make the ourrioulum teaeher proof, led by nationally prominenc 
aeientlits, had been tried and had failed. Reports by Coleman et al, 
(1966), Jenoks et al, (1972), and ochtrs were interpreted to say chat 
neithir sehools nor teacher i made Important differenees in student 
achievement . The produotlon function approach to educational 
i^aprovement (e.g., ©utcomea follow expenditures) of President 
Johnion'a Great Society was already auspect. It was a time for a 
fri^sh approach to educational research. In this climate, the 
National Inatltu^^, of Education created the Institute for Research on 
Teaching (IRT) at Michigan State University, 

The thesis upon which IRT work was predicated is deceptively 
simple* Effective school learning requires good teaching; good 
teaching requires professionals who eKercise judgment in constructing 
the education of their students. In retrospect, the thesis was 
revolutionary, representing an Ideological premise as well m.m a 
scientific claim. Subsequent transformations in thinking about the 
role of teachers In educational improvement and the role of research 
on teaching have been remarkable . 

In 1976, teachers were either viewed as a weak link in the 

educational process to be skirted or as technicians to be 

programmed. In 1986, the leaders of educational reform state 

the key to success lies in creating a profession equal to 
the task^^a profession of well-educated teachers prepared to 
assume new powers and responsibilities to redesign schools 
for the fumire. (Carnegie Forum on Education and the 
' Economy) 
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In 1986, edueaclonal praetltlon%JS are looking to research on 

teaching less for prasarlpelons and mm for principles chat will 

Ineraaia their affeetivemss ag samliUtoomous profaasionali 

negotiating and mediating amon| complixand GontradicCory cask 

demands as they pursue goals o£ excallinet and equity. In Che words 

of teacher Linda Alford, 

Research lets us sea how Qth@ra tiaeh. ... We can aae cha 
effects of their behavior, C^Bt cu^ dicislons againsC 
theirs, match our stracegies against theirs and gain 
InaighCs Into ourselves and gur %8Whing, (Alford, 1983) 

These views of teaching and research in a far cry from Che days when 
the goal was to create a teaehet-pr^cf curriculi^ and to train teach- 
ers as skilled technlclanm who dslivcfthi preacrlbed curriculum. 

The value of these shifts in thinking about research and educa- 
tional Improvement can be seen In th© findings of IRT research. In 
the pages that follow^ IRT wcrk is a^gd to conscruct a new and more 
sharply focusiid image of good taachirij, a better understanding of why 
gcod teaching is difficulty and momm liypscheses about how good 
teaching can be increased. Followlfig thaC, each of 10 major IRT 
research projects are summarised (allprsjeccs completed In September 
198S). The report closes with a desefiptlon of IRT' a dlsseminarion, 
research S3mthesesp and training efforts, 



A^_o Jieep t ua 1_ j'j aa e wo r^ Jg r _IRT ^Res e a r ch 
The framework In Figure 1 reprei^^titi information that teachers 
could consider and actions they mighfe l^aks in their teaching. With 
its causal chain fwning from lefe right and teacher processing of 
Information in the middle , the modei portrays good teaching as a 
tl^Ltly coupled rational proceai. prides a description of what 



QhardQtaristics of 
tha QlQssroom 
e.g., students, 
resources 




I personQl experience 

I e.g., OS Q student I 

I Qs a teoctier, from 

1 teoctier educotion 



Figure L Model of teacher thoughts and actions. 
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IRT research has revealed aa effeetive taachini; it does aoC ^ repre- 
sent^ eaiaraoniy found c#achlng strategies and practice. Th^ radical also 
makgs alaar that good teaehlng Is highly GOfflpleK, contalnini ^tesany 
points for possible breakdown or srror. 

IRT rsiaarch has documented substantial diffgrences amor\| 
teachers in Che extent to which they appear ts operate gatlOT^^ ally 
Teachers simplify their teaching envlrCTOient In ways chat ma^^ « it 
manageable for them and then operate rattonaUy within ch^sa 
simplifications* Simon* s (1957) concept ©f bQUnded ratianalit— y is 
useful In imderitanding this process. An Important IRT a^ce^JkQi igh- 
ment has been Co identify characterlsctcs of Eiichers* siapli^C^Eled 
models , determine the extent to which these simplified aodal^ are 
functional, and discover how teachers* modeli night be mm^% fl^^^re 
functional , 

There are several features of Figure 1 thiC highlight hQ^/ iRT has 

moved beyond earlier conceptions of research m teacher thiri^t^^ng: 

Q Both the origins and the outcomes of titcher thlnklit^ 

are represented; early research on tiiehsr thinking t/ ^M g 
largely descriptive and typically stoppid short of 
estimating effects on students; 

o Intermediate student outcomes are InQludsd; effective 
teaching has Important Indirect effeeEl on student 
academic learning through Improved student motlvatlQ^ 
and student metacognltive strategies; 

o SubJeaC matter Is represented as an eisincial conta^ctf 
for imderstftndlng teacher thoughts and actions ; earl^ 
research on teacher thinking did not csnilder how 
teacher thoughts and actions may vary in Important ^#^^3 
from one subject matter area to another; 

o Teacher routines are a part of teachw thinking aLoti^ 
with planning and Interactive dectsloni; many teaeh^^ 
practices cannot be linked directly te decision maklt^^g, 
at least not conscious decision maklni; 
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o Contenc and mtLtmmg^ dlsclngutahed In representing 

tfiiehftff chinking; utader standing good Ceaching raquires 
flltintion CO both ^«ifit#nC and pedagogy; 

o DWict Influsne^i <^ow©r) and Indlrecc Influences 

(psfsuasion) on Md&hers are distinguished to explain 
wh]f, for sxaapla^ ^^^ms ceacheri eDntlnue to caaeh in a 
wi)f eoni latent ^ith a particular policy, even when that 
pslUy has bean rttf^ovsd, wheraai for other policias 
tiicher compllane^ LlLs not univerial and lasts no longer 
Ehin the policy ^ 

o Pirsonal aKperi^nQ# tm raprasented as an important 
diEiminanC of how teeachars think and what thay do, 
sipicially a Ceaeh#^»s own axparlances as a student; 

Q Tiiehars' choughca ^^rid aetiong are rapresanCad as 

dynamic, maktn| cXm^m.^ that Caaehers can and do learn 
itm exparience* 

Whlli individually IRT ^roJacCs hava focuiad on specific pares o£ 
the ffraaiwofk, collectively projeccs have complemantad each oth^^ 

to addreis the entire ftaa^v»o^k. Moving from left to right acrcsi 
the flgurii the Content D^c^^rmlnants Projact focusad prlBiarlly on 
links between factors bayoticS tha classroom, taachers* convictions, 
and teMhir actions* the C^^ticaptual Analytic Project addrassad llnk^ 
between pstional experlanc^, _ taachers' convictions, and teachers' 
thoughts and actions, tn ^ta, early staga, the Classroom Stratagy 
Research Projact focused eti eonnecclons betwaen scudant character- 
istlas (i.i*, typmm of "pt^lsslam*' chlldran) and taachars* actions and 
obiervad Bffacts* Later^ C^temt sama project conductad rasearch Uo 
show the ralationshlps betv^^an taachars* actions and studant motiva* 
tiOTi, BisTsachers' Coneepteual Change In Practlca and cha Written 
Literacy Forum both focuied on understanding th© role that taachet 
raflectien plays In modlfyiT^g taachars* convictions and improving 
teachers' pvactlcas. Ths tteaeher Explanation, icienca Teaching, and 
Sociall^atlQn Outcomes proj^^ts all focusad on links among 
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(a) ceachars* Gonvictions (espactally teacher subject matter knowl^ 
edg©) , (b) teaeh^r chinking and subsequent aecions , and (c) student 
outcomes* In partieular, the Teacher Explanation Project consldared 
student metacognitive strategies aa well as student academic 
learning. 

Ty_ln g_ _T Q_ge^he_r s earch and P r_a ctiam 
The IRT is eomitted to research that helds high promise for 
tmproving praecice. To ensure that its resaarch and disseminacion 
af forts are diracted toward the improvement of practice, zhm IRT has 
taken a number of steps: involving teachers in the workj focusing 
research on enduring problems a€ practioej d?lrectly sCudying efforts 
to improve teaching, and maintaining an environment in which research- 
ers have become increasingly sophisticated in their understanding of 
eduGatlon* 

Teachers as Research Collaborators 

Coming from thm world of practice, in fact keeping one foot in 
the world of practice taacher collaborators have kept our 
research sensltiv® Co iE^ortant problems of practice. These teacher 
collaborators have added credibility to our research and to the ways 
in whiqh our researchers present it. Through their interaction with 
te ^er collaborators, faculty have asked better and more practice- 
orit ted research questions, used more externally valid research 
methods p and interpreted their findings more fully. But the benefits 
derived from teacher collaboration have not been unidirectional, 
•ftrough the process of collaboration, teachers have come to 
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understand and appreciaCe beiter ch© strengths and limitations of 
thsir own praatiea and to be more receptiv© co new ideas and mors 
analytic in tha applications of those new Idaaa. Teacher collabora- 
tion at the IRT has built a bridge between research and practice. 

The IRT was among the very first raseareh org anizationa to use 
teacher collaboration, and in the beginning the concept met with 
greater skeptieism than enthusiasm. Now the reverae is true. Thus ^ 
while teacher collaboration has become a unique strength of the IRT 
in ensuring that our research and practioe stay connected, each 
informing the other, knowledge about teacher eollaboratlon Itself has 
also become an Important product of IRT work. Researchers throughouc 
the United States and to some extent in other countries are increas- 
ingly collaborating with practitioners as they conduct educational 
research. The effect is stronger connections bewaen research and 
practice . 

Enduring Probleroa o_f_Sra_c tlce^ 

Another and closely ralated way in which the IRT has tied 
research and praGtic© togather Is through its focus on enduring 
problems of praacloet problems that are experienced as important by 
many, if not all^ teachers in the United States and that cannot be 
easily solved. Teacher collaborators have been Instrumental in 
helping to Identify the enduring problems of practice that have been 
tranalated into several of IRT's projects. For example, teacher 
collaborators were concerned that a relatively small number of 
students in any classroom require a disproportionately large share of 
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a teacher's elm©. Some ceachers , however, develop repucaClons for 

being unusually effecciv© with these "problem children,'' These 

coneerns led ta IRT's Classroom Stracegy Research Project , 

Another ©Kample is IRT*s Socialization Outcomes Project which was 

originally stimulated by teacher collaborators' concerns for the 

nonacademic goals of schooling, what they are, how they are promoted, 

how they can be assessed, and how they may draw accention away from 

academic goals. Yet another axample is the Language Arts Project 

which began with teacher collaborators* concerns for ways to make 

more efficient use of extremely limited classroom time by integrating 

the teaching of language arcs with the teaching of other subjects. 

Other enduring problems of practice that have sarv'sd to motivate IRT 

research Include: 

o How to deal with the tensions between demanding excel- 
lence and providing equality of educational opportunity^ 

o How to satisfy students in the short run by keeping them 
Interested I happy* and enrolled while satisfying society 
in the long run by teaching students important but 
sometimes difficult content; 

o How to meet the individual needs of students while 

having tha responsibility to teach all subjects to all 
students (or In the case of high school teachers, having 
fesponsibility for approximately ISO different 
students) * 

o Balancing the desire to pursue student achievement 

through creating an orderly and well-managed classroom 
. with the desire to pursue a well -managed classroom 
throu^ instruction on content for which students are 
motivated and from which they learn r 

o Determining the optimum balance between teacher autonomy 
and external control, especially when recognising the 
large and diverse properties of the nation's 2.4 million 
teachers , 
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T a ache r __Ch an g e 

Conduetlng raaemrch and scholarahip directly on problems of 
teacher change is a thircl way in which IRT has tied cogecher research 
and practtca. IRT' a Teachers' Coneaptual Change in Practice Projact 
and its Written Literacy Forus both focused on how teachers can be 
assisted in raflacting upon their own practice and^ drawing from 
research knowledge, redesign their practice in ways that are both 
mpre effeetiva and more prof ess ionally satisfying. Other IRT 
projects moved from early descriptive work to intervention studies 
(e.g.. Classroom Strategy Research, Science Teaching, Teacher 
Explanation). From this work, a great deal has bean learned about 
how teaching practices can be changed in desired directions and about 
the subsequent effects of these changes on student achievement. 

Often, teachers are eager to hear prescriptions for how to 
improve their pracitice. To some extent, research on teaching has 
been able to identify elements of a technology for teaching, specific 
patterns which strengthen teacher effectiveness. More often, IRT 
rasaareh has idantiflad principles of good practice, approaches to 
taaching that raquira taachar Jud^ant in their implementation. 
Increasingly, taachars have coma to view research on taaching as an 
important rasourca for providing new perspectives on chair o^m 
teaching* Famlltarity with what has been learned from research on 
teaching, couplad with assistanca in reflecting on their own 
practices, has been especially aff active In getting teachers to 
produca sustained improvements in thair teaching practices. 
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Yac a fourth way IRT has tied togacher researth and practice is 
throu^ an evolution in the identity and sophiscication cf its 
reaaareh staff. Over its 10-year history, IRT has syscemacically 
recruited parsons from a variety of diseiplines to carry out its 
researeh agenda. Thmmm individuals hav© pursued researeh on teaching 
from thair own particular di-jciplinary perspectives. While each IRT 
project has tsnded to main'^ain a distinct disciplinary perspective 
over time, members of the research staff have gradually shifted from 
identifying exclusively with their discipline and doing research in 
education to identifying with education and doing research on teach- 
ing. A greater sensitivity to educational issues and a gr eater 
commitment to research that holds potential for improving education 
has been the result. 

l^at We Have_ Learned 
IRT has supported many projects, each with its own unique re- 
search questions and research methods. By having a coherent prograis 
of research which transcends the Individual projects, however, it is 
possible to look across projects and reach new understandings of 
teaching and leasming that would not otherwise have been possible. A 
number of these macro -level findings are summarlaed below; the 
documentation for them lies in the work of the separate projects 
described in later sections of this report, - 
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In Its feeus on teacher decision making, IRT research has soughc 
Co dlscoveir the origins of taaohars' actions well as their con- 
sequences , It would misleading to cast the results of these 
inquiries as pointing to teachers as totally rational * setting crisp 
instructional objectives, planning activities against those objac- 
tives, monicoring student outcomes, and making adjuscments in their 
instruGtion when adjustment seems indicated . But ic is true tha£ 
teachers* alassroom practices are influenced in important ways by the 
goals teachers hold for schooling and by the responsibilities 
teachers are willing to accept. 

Teachers differ in the goals, they, hold, for thei^ instruction , 
These differences in goals result in important differences in teacher 
practices and in what is accomplished with students. One of the 
fundamental challenges of teaching is that there are more Important 
things CO be accomplished than can be dona wlchin the time and energy 
available. To cope, teachers simplify their work environment through 
focusing their efforts. A miijor IRT finding has been, however, that 
teachers need not always give up one goal to obtain energy and time 
for another p For example, in studies of general mathemacics we found 
that by putting greater emphasis on students* understanding of con- 
capts, teachers were also able to better promote students' mastery of 
eos^utatlonal skills,^ In another study we found that teachers who 
set both academic achievement and socializatton skills as goals for 
their instruction were more effective in the attainment of both than 
were teachers who emphasised socialization skills over all else.^ 
In yet another study, we found that language arts teachers who 
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atcempced to incagraca the r.eachlng of language arcs with the 
teaching of another subject were successful in teaching both the 
subjacc and the language arts skills (unf ortunataly such incegratlon 
was a relatively rare occurrance) * ^ 

"Hisra can also ba nagative consfiquences when teachers do not have 
focused goals. For axaapla, IRT research has shora that teachers are 
much more aasily persuaded to add new topics to their instrucGion 
than they are to delate topics that they have been teaching,^ The 
net result is a thinning out of the curriculi^ with large numbers of 
topics being taught for very brief periods of time (essentially just 
mentioning topics* with little hope for student mastery). 

IRT resaarch has also found evidence of caachers holding goals 
that would be quastioned by many if they were known (Sedlak, Wheelar, 
Pullin, h Cusick, 1986). For some teachers i the goal becomes sur- 
vival, passing time in a way that is satisfactory to them and their 
students. Standards are sacrificed in the pursuit of a comfortable 
environment, ^en teachers and students strike such a bargain ^ the 
effect is a compromised curriauli^. 

Whereas differences among teachers In the goals thay hold for 
their instruction help explain differences in teachers' affective- 
nesSp a caveat is necessary. By no means does IRT research find a 
one - to one relationship between teachars* goals and student learning. 
Regardless of the goals teachers hold, their ef fectivaness in attain- 
ing those goals with their students Is a function of many factors 
that further define teacher effectiveness (e.g., skill in managing 
the classroom In a way that creates an orderly * businesslike learning 
environment; the ability to motivate students for instructional tasks 
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and their outcomes; clarity of axplanaEions ; skill in conducting 

jacitaGlons ; subject mactar knowledge),^ 

Taacheifs who aecepc respanslbilitv. for studene Qutcpnie_5__are more 

fefffective than teachars who see scudeuti as solely responsible for 

what they learn and how they behave. Just as early research had 

shown the importanoe of believing suudencs are capable of learning 

from instruction, racenc IRT research has sham ic useful for a 

teacher to believe that, when the teaching/learning proceiis breaks 

down, both the teacher and the student must assess the situation and 

make oorrective adjustments. For example , In dealing with problem 

chlldrenp teachers identified as most effective with a particular 

typm of problem saw the problem as one they must help to solve, not 

simply something to be endured, but something to be corrected. 

Moreover, the most affective teachers with a particular type of 

student problem had the confidence to see the problem as less serious 

than an outside observer might. As another example, low aptitude 

students in scienee achieve much better if they are in a classroom 

where their teacher accepts responsibility for getting all students 

to learn science. Many science teachers, however ^ attrll'Ute student 

9 

success or failure solely to the students. 

The fact that teachers are selective in the responsibility that 
they accept for themselves is not surprising, given the variety of 
indivlduftl differences with which they are asked to cope effectively. 
This is not necessarily a negative finding, however. Teachers aret 
willing to take on Increasing responsibilities as they are given more 
effective strategies for coping with their classroom situations. 
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Characeerisclcs of Efge_g tive Tnstrtiction 

?roeass*product raseareh on teaching has provided numerous in- 
sights into spacifia Ceaehing behaviors whichj when employed, resuLc 
in better managed classrooms and graatar studanc laarning. IRT re- 
search, with its focus on taachar chinking and decision making, has 
added to what is known about specific teaching bahaviors and their 
effects (much of this new knowledge is described in the following 
sections of this report) . It has also been possible Co extrapolace 
general principles of eff active instruction that help to make sense 
of and coordinate the array of specific effective behaviors and 
"package" them in ways that ^ake them more accessible to practicing 
teachers* In other words, IRT research has been useful in moving 
froa the level of taachlng skills to the level of coherent teaching 
strategies . 

Teachers _whQ_.arj^_c_areful^ to communicate to ehair students ^hat is 
exp e_c t_e d and why promo t_e gr e a t a r_s_t ud e_n_t_ Aea rn i n g . - ^ Just as 
teachers behave in ways that are generally consistent with the goals 
and the responsibilities they accept, so do students. Unfortunately, 
school is not always viewed by students as a place for laarning 
important academic toowledg% and skills* Rather, school is seen by 
many as a requirement and a place to acquire a certificate. 

Some teachers are especially effective at helping students 
understand what is to be learned and why learning might be useful to 
them. These teachers begin their lessons by explicit statements of 
what is to be learned and how what is to be learned relates to what 
has baen learned and what will be learned in the future. These 
teachers LUtlvate students to learn by providing explanations that go 
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beyond the imme^Aiate school context. Throughout: the lesson, they 
monitor atudent cask orientation to ensure chat all studsncs under- 
stand Che reasons behind assignmancs as well as how to complece cha 
assignmanta, The value of teachers^ making sure thac students 
understand what is expected and why appaars to be squally useful in 
fostering personal and social responsibility in atudencs as It is in 
promoting academic achievement. 

Teachers who provide straceeiea to stude nts for monitoring and 
iTDprovinE their oto learning behavi ors and who give g^cudents 
structured opporcunlties for independent learning activities are more 
effeetive than those who do noc.-^ Making sure that students 
undarscand what is to be learned and why can be viewed as one seep 
toward preparing students to share responsibility with tha teacher 
for their ew^ learning. An important complementary sCep is to 
provide students with skills and procedures that give them the 
capacity to learn independently. Teachers who make the Ceaehing of 
metacognitlve strategies an explicit part of their instruction and 
who modal those strategies themselves have positive effects on 
student achievamant. But halping students acquire metacognitive 
strategies is not by itself sufficient. Teachers must also provide 
students with opportunities to practice chese strategies p to work 
independently and in groups outside the direct and close supervision 
of their teacher. There is a tension, however, between teachers' 
giving students too much and too little latitude over what they are 
to do and how they are to do it in the classroom. Too much latitude 
fosters chaos whereas too little latitude places limits on what 
students accos^lish. 
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EfffQcC_lve_.teachera know _ehQ_sub 1 ec^ _ jnat^er . thev intend 
-g^u^anga to laaCTt^ thav algg.knQw the ratseencep^l ens chelr 

sgudenC 5_bxing to the classroom that IntQrfare.wlth 5Cudent_ 
laarnlnE . That taachers underseand the eonCent Chey are expected 
£o teaeh cannoc ba taken for granted. Even at the alamantary sehooL 
lavelp Bomm teachers have a much battar grasp of tha ccncapts, 
skills, and appllcaclona their students ara to learn than do other 
taaehsra . Even greater differences exist among teachers in their 
ability to anrieh instruction by drawing upon subject matter kmowl^ 
edge that gO€^s beyond the immediate goals for student learning. IRT 
research has begun to docmnant the ways in which command of subject 
matter influences taaehers' expectations for what students can and 
should laarn as well as tha effectiveness of teachers' pedagogical 
strategies. In teacher preparation, concern for subject matter 
knowledge is a ^no man*s land, ^ Teacher education coUifaas limit 
themselves to pedagogy while the rest of the university teaches 
advanced knowledge but ignores tha subject matter teachers will be 
expected to teach* 

But good teachers need more than a thorough cominand of tha sub- 
ject they will teach. They must also ki:ow the common misunderstand- 
ings that their students will bring to th© classroom. For eKample, 
most elementary students believe that plantii get food from the 
soil- -an idea In direct conflict with the concept of photosynthesis. 
Instruction proceeds much more effectively if teachers address such 
student miffconceptions directly in the process of teaching new 
material. To teach the concept of photosynthasls without mentioning 
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speciffically that planes do not get food from the soil leaves most 
Btudmnts with their entering misconceptions intact. 

Close. USB of published ins_truGt_lonal materials mora o££en_ 
facilitates the quality of instruction than Impe.des It . ^ ^ An 
unfortunate bEcklash to attempts of the late 1950s and early 1960s to 
create teacher^proof materials has been for taachfer educators and 
teachers to beliave that good teachers are not /:extbook followers. 
Teachers are led to believe that they should break new ground in 
their instruction, either developing thetr own instructional 
matarials or expecting students to learn without the support of 
prepared materials. But teachers are not trained to develop their 
own materials, and the constraints of the typical teaching assignment 
do noc provide the time needed to develop good instructional 
materials anyway. 

Clearly, published Instructional matertals have their faults. 
The lltera^'y and pedagogical value of passages in reading texts on 
which students spend large quantities of time can and have been 
questioned. The tendency of mathematics texts to cover large numbers 
of topics only briefly may also be questioned. But the Implied 
asstimption that teachers can do better on their own and with scarce 
resources of time and mnney is even more questionable, By carefully 
selecting instructional materials to fit the curriculum and the 
charactaristics of the students to be taught and by making extensive 
use of those materials, teachers are freed to spend their time and 
energy in practices that enrich the content through reinterpretation 
and expausion and to clarify the content through presentation, recita 
tion, discussion, and evaluation, 
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During the past five years, the IRT has scudied the reaching of 
mathematics i seianee * and writing In addition to reading which was 
its earlisr focus. research agenda moved away from quesciens of 

Glassroom fflanagemant and student discipline, which Co some extenc can 
be defined inc' upendantly of the subject matter being taught ^ and 
toward questions of the role of meCacogniclve strategies in che 
teaching of reading , how teachers decide what mathematics to teach, 
how to take account of student misconceptions In the teaching of 
science, and how might the amount of writing instruction in 
eleraentary schools be increased. There was no destgn on subject 
matter to ensure that similar research questions would be asked In 
each of several subject matter areas using common research 
methodology. Nevertheless i IRT research has begun to create a 
picture of the ways in which teaching is similar across subjecr 
matter areas and the ways in which teaching is unique to a particular 
subj ect * 

The picture that emerges from this work is one of important 
differences in th© teaching of reading p mathematics, science, and 
writing. For enaaple, elementary school teachers spend much more 
time teaching reading than any other subject (from 30 to 45% of their 
total instructional time)*^^ Mathematics is a distant second, but 
still there tm a regularly scheduled time for mathematics (typically 
each day for a period ranging from 30 minutes to an hour) . In 
contrast i science is rarely if ever taught In many elemental school 
classrooms and writing Is generally not taught at a regularly 
scheduled tim©,^® 
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As another example, instructional macerials in reading tend Co 
specify bcch the conCenc and the methods for reaching st ^denns to 
read. Research shows that these raaCerials are followed closely bv 
mosc teachers. In mathematics, teachers tend to view the text as a 
resource to be added to or (more often) deleted from as seems 
appropriate. Math teKts are typically silent on how instruction is 
to proceed, serving primarily as a source of content. In science, 
teachers tend to follow the text closely, but the texts lack 
information on how Instruction should proceed. Published materials 
for the teaching of writing are largely unavailable.^^ 

As yet a third example, there appear to be important differences 
in the laval of subject matter knowledge that teachers have in differ- 
ent areas. Teachers are most knowledgeable in reading, variable in 
their knowledge (and interest) in mathematics and writing, and are 
typically weak in science. 

In short, IRT research has begun to reveal important differences 
in teaching different subject matters, especially in elementary 
schools. The requirements levied on teachers and the degree of 
autonomy they are given appaaf to vary in important ways between 
reading, mathematics, science, and writing. 

Good. Teaching: Adding Piecp s to the Solution 

Research on tjacher thinking and decision making at the IRT (and 
increasingly elaewhere) has added important pieces to our understand' 
Ing of the prtnciplea and practices which collectively constitute 
et'fectlva instruction. By drawing from the preceding sections and 
fllllRg In gaps with Information contained in subsequent sections of 
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this report, an imags amarges of a thoughtful practitioner operacing 
purposofully and with considGrabl© autonomy. 

Eff active teachers are clear about what is to be accompiished by 
instruccion, both in designing the instruGtion and in cocsmunicating 
the purpoaes of that instruction to students, Thay make eertaln thac 
studsnta undergtand and are satisfied by the reaaons why they should 
laarn what they ara aaked to laarn. 

EffaGtive instruction providas students with mataeognitive strata- 
gias that help them aequire a degree of Independence in their learn» 
ing* It also ineludes scruetured opportunities foif students to 
©Karcisa and practice Independent learning. 

Eff active teachers eraate learning situations in which students 
are axpaotad to organize infofmation in new ways and foxTQulata prob- 
lems for thamselves, not just learn facts and solve problems that 
have been given to them. These learning situations inolude oreative 
writing In language Mts^ problem formulation in mathematics , and 
Independent projects in science, social studies, and literature. 
Such teaching is intrinsically mora demanding for both teacher and 
students than tradlctdnal '*in£omacion telling and drill and 
praotlce" teaching. 

Students' understanding of what thay are aecomplishing, why, and 
the quality of their subsequent work is continuously monitored by 
effeativa taaahers. Detailed and timely feedback Is provided to all 
students (but not neeessarlly In the s^e ways for all students) , 

Instruction is integrated aoross common boundaries so that, for 
example, students learn to read through writing and students practiea 
their reading skills or( text which is worthwhile In its own right 
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(e.g», literature, soeial scudias, geography). When learning arves 
studsnCs* purposes beyond pleasing the Ceacher, that learning cends 
Co ba remsmbared and of continuing uae in future learning. 

Effeativ© teachers BtB thoughtful about chair practice; they take 
time for raflsGtlon and self -avaluaclon. These taaehers monitor che 
eontent of chair instruction to make sure that worthwhile content is 
being taught t3 all studencs. They accepc personal responsibility 
for student learning and student behavior. 

TtiB. pi f _f 1 eul_ties_of T eacher I mpr cvein en t 
VfhxXm IRT research has documented all of the above as Important 
prineiplas in describing effentive instruotion, that same research 
also makes elaar that few teachers follow all of these practices all 
of the tim^. Yet, IRT research shows that most teachers believe that 
thsy ar© doing an effectlv Job. Certainly there are many outstand- 
ing teachsrs and many more teachers who do some things particularly 
well. But general saclsfaetlon among teachers suggests thatj as a 
groups thgy may not sea a need for making the substantial Investments 
raquirsd to change their teaohing practices in the directions 
outlined above. 

There is litcla ©videnoe from IRT research that teachers are 
actively resistant to change. When interv^antions are designed to 
Chang© teachara' practices in particular ways, they are usually 
sueeessful, at least with many teachers in the short run. Still, 
even after teachers have acquired the knowledge and skills necessary 
foe changes in their practices and have seen positive results with 
thsir studsntSi all too often they revert back to their old habits. 
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Pare of the eKplanaCton for the difficulciss in sclmulaclng 

long'teOT change in taaehing practices may stem from whac appears co 

ba a trial and error approach co "sae what works for me-' that may 
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actually b@ promoted in teacher education. Another pare of the 
eKplanation may ba that Ceachers teaeh In isolation, avay from the 
view and possible Gritical commentary of their peers and other 
adults. They also must c?pe with a full agenda that typically 
precludes time for serioui reflection, 

A third part of the explanation ia chat* as research identifies 
more and mora elements of effective teaching practice ^ there are many 
racQffiftandations for additional things for teachers to do and few, if 
anyi recommendations for what should be given up. The picture of 
good teaching that is emerging is one of hard work, hard thinking, 
tough ehoiees, and objective evaluations. T^e energy required to 
teach this way may be underestimated by research that typically con- 
siders only one segment of a teacher's professional life at a time. 
Research tends to look at teaching in small se^ents: lesson by 
lesson, day by day, subject by subject, year by year, and tends not 
to consider what Is required all day, every day^ year after year. 
More needs to be taiown about the costs that teachers experience in 
adoptiiig new approaehes to their teaching and how those costs might 
be ameliorated. 

Communicating the Findings of IRT Research 
It is not enough to conduct research, no matter how good; the 
results of the research must be made available to other researchers, 
Co teachers and educational administrators, to teacher educators, and 
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Co peliGyfflskers . Two of the three major casks specified by che 
United States Dapa.rtment of Edueatlon in chei^^ call for an IRT con- 
earned dlsaeminatlon: (a) Co communicaCe with the field and (b) to 
refine conceptual frameworks and ayncheiiza rasaareh. The IRT has 
taken chase charges aariously. Dissemination accivity over che past 
five years represents a 73% increase over the first five years, IRT 
researchers and teaeher collaborators have reported IRT work directly 
and personally to approximately 100,000 persons, nearly half of whom 
ware teachers and administrators, and another 20% of whom were teach- 
er educators. IRT ■Tesearch has resulted in over 250 publications in 
journals and books. T^ere are nearly 300 monographs in IRT's 
research merles and occasional papers series (approximately 40% of 
which were subsequently published in refereed journals or books). An 
IRT quartarly newsletter is received by over 10,000 educational 
practitioners and researchers in all 50 states and 20 foreign 
countries ^ 

Research synthases are an especially imporcanc part of the IRT 
corpus, IRT senior researchers authored six of the chapters in th^ 
most recant edition ef the prestigious Hfln-db_oQ_k^_Q_f_. Research. on 
Taachinff (Brophy I? Good, 1986; Clark 6 Peterson, 1986; Erickson, 
1986; Felman-Namser Flodanp 1986; Good & Brophy, 1986; Lanier with 
Little, 198S) , A synthesis of research on teacher praise by 
Co-direct©r Jera Brophy (1981) received AERA-s Palmer 0, Johnson 
Award for the bast review article published in an AE^- sponsored 
j oumal . 

Another way in which the IRT promotes synthesis and critique of 
rasaareh information is by coordinating the Invisible Collage for 
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Rasaarch on Teaching* an informal nacwerk of 150 national and 
incsrtimCional seholars. Bsgun in 1976, the Invisible College maets 
annuaily to bring togathar Isaders in the field as well as junior 
researehara to share sCate-of -uha-art knowledge and argue research 
priorities and stratagiss. Thasa ara but a few of the most visible 
of our research synthesis efforts. IRT senior rasaarchers ara 
continually refining eoneaptual frameworks for rasaarch on Ceachlng 
Co make clear how IRT work and work done elsewhere fic toga Cher Co 
make eoharant statemencs about teaehing and how it mighc be improved. 

Iha_ Sec of PrQ_1_e_ecs 

During Che 1981 chrough 1986 ooncraoc pariod with OERI , 16 
projaots wara InltlaCed and eomplatad. ProJ aot summaries for the 10 
projacts Just completed form the bulk of what follows in this final 
report, Th^ other 6 projaots were completed earllar In the eontraot 
pariod and thair suismarlas oan be found in earlier prograss reports. 

Without OEiLt's institutional funding of tha IRT. these 16 ra- 
search projaots eould not hava been undertaken. But OERI's institu^ 
tional support has also sarvad as leverage to obtain additional 
Investments in research on teaehing. Through oost sharing, Michigan 
Stata Univarsity aupaantad che laval of effort possible from OERI 
funds by an additional 40%. OERI Institutional support for an IRT 
erea^ad lavarage of another typa ai wall. During the past flva yaars 
tha IRT Inltlatad 6 saparataly fundad projects In addition to tha 16 
mantionad above , 4 of which ara eontlnuing bayond tha end of the 
currant five-year OERI contraot and all of which addrassed tha 
rasaarch agenda of the IRT. 
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The neKC 10 sections of this report provide proj sq t summaries for 
the IRT projeets complaced in Septamber 1986. Ssparstaly chey des- 
cribe taachlng practices and how they might ba imprQV&din reading, 
mathsmatles , sclenes, and writing. They consider how acudants can be 
taught to ba mora productive and mora highly motivated and how 
taachars can Isam to ba mora affactiva. Collacclvely thy provide 
an undarstanding of teaching as a rational, highly profaisional 
endeavor. Thay point to new directions for educational improvement 
and lay the groundwork for a new resaarch agenda. 
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^ Teacher collaborators continue half^tlms teaching ^. sslgnnients 
while working as the lET. 

^ An eapeclslly useful activity f or facilitaci^ng eros s-project 
synthesei has baen havini eaeh prsjecc Gomptl# a list of ins mosc 
significant flndinga/conclusions. This compilation ca^^ ba found i 
the appandis* 

^ See especially the Gsneral Machifflfltles Pfcjt^ct lasC described 
the prograas report fer the parlod ondlng Sepee mh&t 30 ^ 1985. 

^ See especially the Affective Outcofflis FroJ#t t last ^rfeacrlbed in 
tha progress report for the period inding Sgpc^ mbsr 30 , 1981, 

^ Saa aspacially the Language Arts Project l#s t described in the 
progress report for the period ending Hareh 31, 1982. 

^ Saa aapacially the Content Deterniinints Praj eac. 

' Virtumlly al.l of IRT's projects land support: for th^s statemenc 

Saa aapacially the Clasjreom StMagy Rese^r^ch Proj -set. 

See especially tha Secondary Scliool Sclancg Project . 

Saa aspeclally ths Teacher EKplanition Pr^j mat and 
Socialization Outcomes Project. 

Saa aspacially the Taacher EKplanaClon Prcje ct and Taachers* 
Concaptual Change in Practice F^oj mt. 

Sea aspacially tha Written Literacy Forum, S cianca "^aaching 
Project, Concaptual Analytic Projectj and Knowl edge Us--*^ in Laarnin 
to Teach Proj act* 

Saa aspacially the Content Detaifflinants Pt^J eec, Wc it tan 
Literacy Forum , and Knowladga Use in Liarntng t_a Teach Project. 

Sea especially the I-anguage Art j Project l#s. t dascr ibed in the 
progress report for tha period anding Karch 31, 1982* 

Saa aspacially the Contant Datariinants Pr^J act. 

^® See especially the Written Litejiey Forum #re.d Selan <se Teaching 
Project* 

See espectally the Content Deterilnants Prcpj met, Te ^char 
Explanation Project, and Written Litiracy Forite* 

See especially the Contant Dataiainants Pr^J aeC, Te ^cher 
Explanation Project, and Written Llwracy Fa rite* 
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See especially the Knowledge tJsi in Learnltis to Tea Project. 
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Appendix 

tesSj^^^xite for Research on Teaehrriy Findtng s 
O^alL of Che tm asaarch centers funded by NIE, the Inscitute for 
ReSea^chsn Teaqhti^g g is the only one ascablished to study "the whole 
Ceaehrf^the tea^ti&ar-a rolas via-a-vis the society, the school 
disttic^i and thm ir^udents; the prafassional planning^ thinking, and 
da^isioi\ naking itv^c olved In playing thoae roles; and the strategies 
and suppofting r&tio onales for setting and pursuing goals suited to 
th^ tistk of studfeH^^cs and feasible within the constraints under which 
th^ t^achir must ^kp Taaehsrs receive input from various experts 
anfi sjiclillsts , ta^TLdates from policyTiakers and administrators, and 
traitlini via pre^fet"^='^ice and inservice education, but ultimately it is 
up to ta as tndtvr'idual professionals to "put Ic all together^ and 
develop WD rkable 15^" thods for discharging their respenaibilitiea under 
cotidltlonj of ti©tt&.ed time and resources and multiple and competing 
goals . 

Tl'iathirust of 4:^11 lines of inquiry at the IRT is (a) to analyse 
teaah^f ^hitAing ensf-^-d decision making and (b) to investigate what 
ftKQallint teaching r requires by way of understanding students, subject 
ma^^^^, and ths s^tr- tings In which teaching takes place. This commit- 
metic to iducatlonsl ^ improvement is ensured by Insisting that all IRT 
Cesai.ich proj ©st^ ae.ddress ©ne or more enduring problems of practice, 
p^Qbl^si Ehst cantfO^ t be easily solved and that are experienced as 
iflipo^tini: by many f not all teachers in the United States* 

Ifiits relatiy«r^Xy short nine -year history, the Institute for 
Rsaa^rt on Teachtni^^g has provided the leadership in defining this new 
an^ twiaslngly pt»-"Qducclve area of inquiry- -research on teacher 
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decision making. Much has been learned but much remains Co be done. 
For sKainpl©, from Che following findings it U bacoming clear chac 
teachers differ in surprising and substantial ways as to the purposes 
thay hold for schooling and tha responsibilities they are willing to 
accapc for themselves, Thare is an amerglng body of evidence co 
documant how these diffarances in taaehers* convictions affect their 
behaviors and, through chose behaviors, the nature and quality of 
instruction provided to students. More needs to be learned about the 
factors that shape and challenge these teachers* beliefs and about 
chair relationships to instructional practices and their effects. 

The IRT is generally looked to as a model for how praGtitioner 
collaboration can be productively accomplished in a research arena. 
The Institute has given stature to teachers in research on teaching, 
prasenting teachers as policymakers in their own right. Tliii has 
been accomplished through (a) assembling outstanding reiearchers 
represantlng a variety of disciplinary perspectives in Gonducttng an 
applied program of research and (b) pionearing the concept of caachar 
collaboration. Concantratlng on research in natural claisroom 
situations, the IRT la developing Information on how teachers can 
respond effaetlvaly to the challenges they face. Emphasis on 
practical problems facing teachers and on how these problems can be 
addressed under actual classroom conditions makes IRT researeh of 
wide intarast and use to the educational community, most especially 
to teachers and teacher educators , 

Below Is a listing of soma important findings from selected, past 
and present IRT projects and related work by IRT investigators (soma 
projaets are schaduled for data analysis and reporting during Che 
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CQming yaar, so chat sZatL&mmnta about findings would be premacure at 
this tia©)* The prasencacion is limited to brief sGacemencs of 
gamral findings: documentation is providad in existing or forth- 
coming IRT researeh reports. The IRT is in the preliminary stage of 
a major review and S3rnthesis of its past work, ^at follows will be 
alaboraced oonsiderably as this review and synthesis process 
coxielnues . 

Content re_rmlnants 
Content Determinants projecc seaka t© clarify the decision- 
making process whereby alemantary school teachers determine the 
content of mathematics InstrucCioii for their students. Content 
decisions include how much time to allocate to the subject matter 
area over the course of the school year, what topics to teach to 
which students, when and in what order, and to what standards of 
achievemant. Teachers are viewed as political brokers in the process 
of content determination. They have some discretion to follow their 
own convictions, but are subject to pressures from state and district 
palleles, publishers* texts and materials, testing programs, and 
input from adainistrators , other teachers, parents, and students. 

Findings 

1. When left to make their own content decisions , most 
teachers do not view the math text as prescriptive. 
Instead, they view it as a resource to be drawn from 
and augmented as seems best. Thus, teachers differ in 
important ways in their uss of mathematics Instruc- 
tional materials. 

2* Hos€ teachers would readily make changes In the content 
of their instruction when such changes are consistent 
with their repertoires, A great many teachers would 
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even make changes chat are inconsistent with thslr 
reparteirea, provided f,hac pressures for such changes 
from persons perceived as having legal or expert 
authoriwy and that thm teachers received ample training 
and other help In making the changes . 

3. Teachers are typically mora resistant to dropping 
topics or time allocation to mathematics than they are 
CO adding topics or time allocation to mathematics 
(even thou^ any such additions in topics or time imply 
cutting back on other topics or time devoted to 
something else) , 

4. A relatively weak sac of policies can have dramatic 
effects on teachers* concent decisions. For example, a 

' management by objectives program in which parts of che 
text are cross -referenced to the objectives can serve 
as a powerful Cemplate for leading teachers to focus on 
a specific; subset of the CexCs content (and to try to 
teach this content to an eKternally specified standard 
of achievement) . No rewards or sanctions need Co ba 
attached to the use of che program. 

5. Thers is great variation among states and among 
dlstriats within states in approaches to curricular 
policy foCTiulation. Generally, there are relatively 
weak and uncoordinated polici^is concerning what to 
teach, to whom, for how long, and to what standards of 
achievement. Nevertheless * state level policy formu- 
lation tends to be copied at the district level, and 
both state and district policies are changing toward 
increased control of teachers. 

6. State textbook adoptions in mathematics have little 
direct affect on teachers' content decisions, because 
several texts are adopted and because the states are 
silent about how texts are to be used. Similarly, the 
local sahool hierarchy rarely provides teachers with 
guidanee on how to iis@ texts, even when a single text 
has bean adopted, 

7. Textbooks may influence what topics are taught, 

^ especially for new teachers or in the first year of a 
new adoption. Topics Included in the book are more 
likely to be taught than other topics. Also, the 
nature of the text may have indirect effects on 
taachers' decisions about standards of achievement to 
which students should be held. A book that provides 
many pages of exercises on a particular topic may 
Induce high standards, whereas a text that covers many 
topics briefly may suggest "teaching for exposure'' 
rather than "teaching for mastery." 
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Thera is profeund variacion across teachers and across 
cim© for the same teacher on each of the six concent 
decisions investigated, even in districts with strong 
content policies. For example, teachers- allocstton of 
instruetlenal time to math varies subs tanclally within 
disKietSp schools, and grades. The nuiaber of days on 
which no math is taught at all is as high as 15 to 20% 
In some classrooms, but is close to 0 in others. 

The content of elementary school mathematics tends to 
be narrow, with a great deal ©f emphasis on drill and 
practice of a limited range of computational skills but 
little emphasis on conceptual understanding and applica' 
tlons. Relatively little time is allocated to math 
compared to reading or language arts . 

Time allocation to mathematics receives little atten- 
tion in state/district/school policy formulation, 
despite the emphasis on time allocation in the litera- 
ture. When time gutdallnas do exist, however, teachers 
perceive them as having strong effects on their 
practice . 

Homogeneous grouping for mathematics tends to result in 
restriction of content taught to Individual students; 
management by objectives approaches restrict content 
even more. Students In low groups get less time for 
mathematics Instruction, a lower conceptual level of 
the content taught, and a more restricted r^^nge of 
topics. Students In high groups nevertheless do not 
often get advanced content* Such grouping Is less 
common in math than In reading, and It appears to be 
decreasing In frequency across recent years* 

The degree of overlap In the content included in four 
of the leading textbook series is considerably below 
what im comonly assimed. About half of a given 
textbook la likely to be devoted to a set of core 
topics that receives coverage in all or at least most 
of the bdokSp but the other half of a given book is 
likely to be devoted to content that is unique to the 
book or Is covered in only a few other texts. The core 
topics tend to be covered systematically, but the 
remaining topics tend to be merely "touched on," 

There Is considerable variation in the overlap between 
the content emphasized in a particular text and the 
content included on a particular standardised 
achievement test* Some standardised tests are 
relatively satisfactory measures of achievement for 
students taught with a particular mathematics text, but 
other standardised tests are not. Where there Is poor 
oveflap between the content Included In the text and 
the content on the test, the test results may seriously 
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undare-scimace che scudancs* mascery of the concsnt thac 
was aocually caught co "chem , 



Taaeheic_EK^lAna_t.ion 
The Teacher EKplanaClon projecc is studying the relationship 
betwasn the sKpliaitness of teaehers- eKplanations during reading 
Instruatioii t© students in low reading groups and the levels of 
reading aehievement and awareneia of use of reading straCegies shown 
by these students. It follows up on earlier work on Ceachers' 
eoneeptions of reading. 



Findings 

1* Elementary teachers hold varying eoneeptions of the 

reading proeess but nevertheless tend cci teaeh reading 
simllafly because they tend to use the materials and 
follow the instructions provided with the basal reading 
programs adapted In their schools* Despite rhetoric to 
the contrary, basal pifogram$ tend to be similar t© one 
another, and in contrast to mathematics teKtbook 
series, basal reading series tend to preseribe haw to 
teaah in addition to what to teach* 

2, Unfortunately, little if any instruction in strategies 
for reading with eomprehension occurs, even in the 
intermediate grades* Students are often asked 
cosprehension questions following their reading or 
given assl^iments intended to provide praotiee in 
reading with eomprehension, but they are rarely given 
explicit instruetlon In eomprehension strategies. 

3p Teachers ean be tau^t to provide such Instruction 
throu^ modeling and explicit explanation, TOe 
modeling involves "thinking aloud" to make visible to 
the students the covert processes that one uses when 
reading for comprehension; and the explicit explana" 
ttons include specification of che nature and purpose 
of the reading eomprehension strate^ being taught, 
when it should be used, and why it Is needed, 

4* ^Is notion of explicit instruction is new and diffi- 
cult t© assimilate for most teachers. Consequently, 
intensive InstnAetion that Includes a great deal of 
modeling Is needed to get teachers started success^ 
fully, and several months of follow up that includes 
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fraquenC observation in the teacher* s classroom and 
provlaion of feedbaok and coaching are needed to 
parfece chase gkiLls. 

5, When teaehars do begin to use axpllcic Instruction in 
reading eomprehansion with chair low group studencs, 
these studants become much mora aware of what is being 
taught, when Co use it, and how to use it. Iheir 
scores on standardised raading comprahansion also tend 
to inoraasa , although thasa increases are sometimes 
marginal because standardized achlevamant tests are 
eonfinad to quasttons about brief paragraphs and thus 
do not measure the ability to eomprehend axtendad 
dlscQurs^ -hat is the focus of the comprehension 
stratagtes taught chrough explieit instruction. 

6. Instruction in reading comprehension strategies is 
likely to be more effectiva when followed by immediate 
application opportunities and tied in with whatever 
raading the students do botU In and out of school than 
when taught as isolated skills and referred to only 
during reading instruction. 



Oxxt comas i tl R_e a d i n^ 
This project has Involvad studying the processes used by reading 
spaclallsts and ordinary teachers for identifying and diagnosing 
daficiancias in student reading performance p the reliability of these 
diagnoses, and the possibilities for training teachers to be more 
rallable and to make good use of the diagnostic Information. 



Eindings 

1, Neither reading specialises nor ordinary teachers are 
reliable when corapared with one anof^her or even stable 
when eompared with themselves across time in identify- 
ing the strengths and weaknasses In a scudent's oral 
reading performance i In making diagnoses that link 
performance deflclanelas co eavises, or in prescribing 
remedial treatments. 

2. Furthermore, raading spaelallsts tend to presrrlbe the 
same brief list of ramadial activities for mosc of the 
easas they diagnose » mora or less regardless of the 
spealflas of the diagnosis. Different specialists 
prescribe different combinations of remedial experl- 
mnamm, but a given specialist tands to prescribe the 
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same aombination for most; if not all of che caaas char, 
or she diagnoses , 



3. In eombinaeion, th© above findings suggesn that the 
dlagnasas made by remdlng Bpecialista trainod in 
traditlensl faahion are not reliabla enough co aerva as 
guideltnea for tnvescigaeing dlagnosis-prascription 
linkages, and that in any case, differaness in seated 
diagnoaas do not usually lead to oorresponding 
diffsrencas In praseribed remedial treatmonts. 

4. H©wevar, prior ressarch and davalopment work on this 
project has produced computer programs eapabla of 
idantifying the areas of agraament among spacialiats 
attempting to diagnose the sama case. Ta contrast to 
the human diagnosticians ^ the diagnoses made by this 
program are stable over cima and reliable across 
comparable cases. 

5. Human diagnostieians (reading spacialisca and ordinary 
toachers) taught to follow tha proceduras used by tha 
computariEad diagnostic program can laarn to achieve 
similar stability and rfeliability in thair diagnosas, 
©specially when they use decision aids deslgnQd to 
ansure that they follow the procaduras systamatically . 

6. 'nils training program in reading diagnosis is now 
available in eomputarlzed Instruction form and Is balng 
used in university courses for reading specialists. 



WrjLttan. Lite racy. Forum 
The Written LitarMy Forum Is a collaborative effort In which IR 
faculty and staff work with local taachars to review literature, 
conduct experimentJ, and develop Inforsiation about aff active writing 
instruction. 



Findings 

1, Whereas occasions for writing occur throughout the 
school day, not just during language arcs time 
allocated for formal instruction in writing, 11 tela or 
no teclmical support is t^lcally given to students 
during their actual writing time* Students do not 
spend Bueh time writing first drafts, they rarely 
revise anything they have written, and most school 
writing nev^nr leaves the classroom to be read by 
someone other than the teacher. 
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2. Taachars generally hava been left on chair own with 
respeec to writing ins cruet ion . In contrast co the 
situation in other subjeoc matter areas, teachers tend 
to plan and teaeh writing with neither the limitations 
nor the guidanca of district policies, published 
materials, or profassional training in theories of che 
writing procass. Most teachers feel unprepared and 
unQertain regarding wricing instruetion. Many taacharH 
are not aKperiancad or confident am writers themselves, 
and they ara unprepared to act as curriculi:un devalopers 
(which Is in affect what is axpactad of tham in the 
absence of clear policies or organized materials and 
progrMs) . 

3. The organization of schooling and the multiple roles 
that taachars must play diseourage axtended and 
elabor te writing projects and make it difficult for 
taachars to respond cons true tivaly to student writers 
eonsistently . A taaehar slmultanaously aots as 
audienee , coaeh, and evaluator of student writers. 
Unfortunately, teacher responsas to student writing 
tends to be limitad to product avaluation that focuses 
on tha surfaca faaturas of the language rathar than on 
the maanings being eommunicated. 

4^ Rather than move students through loekstap sequenees of 
skill drills, eHparienced teachers tend to develop 
loosely framed, long-range plans for writing and to 
emphasize fleKible, activity=based plans for individual 
lassons . 

5. Wiila revision is diffieult for themj students appear 
mora willing to undertake it when thair writing 
projaets (assignments) have meaning in their lives 
bayond appaasament of the teacher. More generally, 
writing instruetion is likely to ba mora affaetive when 
it amphasizes actual communication or realistic 
simulations rather than axarcisas calling for typas of 
writing that studants ara unlikely to angage in outs Ida 
of school « 



Ganaral_Mathematics 
This project focusas on ninth-grade ganaral mathematics courses , 
attempting to identify the reasons why these courses tend to ba 
unpleasant and inaffactive for both teachers and studants. and to 
develop mathods of improving their ef faetivanass . 
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Litarature review and observation in general math 
elaesroDss idenciftad isvsral dacarrancs to success in 
tl .Bm sectinga. Soma of chasa stem from the fact thac 
ganeral math classes ara populacad by studencs who 
ehoosa not to (or are not allowed to) take algebra. 
Poor attandancap poor study habits p and unrewarding 
teacher- student interaction ara t^ical in such 
classes. Other deterrents to succfias ^ra more directly 
ralated to tha curriculum and instruction of ninth- 
grada ganaral math: Tha content focuses heavily on 
basic mathamatical eoncapts and opsrations that ara 
already familiar to the students (aven though they have 
not mastered them) ; this contant is parceived as old 
and boring rather than new and interesting; and tha 
students usually see the contant as irralavant to their 
present or future lives outside of school. Often the 
teacher and the students cooperate to develop a tacit 
arrangement that minimizes stress but also minimizes 
learning. The atudsnta ct^operate by working ralatively 
quistly on routine assignmantSp and tha teachar cooper^ 
ates by allocating most classroom tima to such aaslgn- 
mants and minimizing other, more demanding activities. 
This Is one of the more common ejcamples of the 
"bargain" described in tha High School Standards 
proj act. 

Teachers can be trained to improve the quality of 
day-to-day activities and ultimately to increase the 
levels of achievement observed in ninth -grade general 
math classes p although the process requires sustained 
training efforts that include experiences designed to 
attack the taachers* defeatist attitudes and Increase 
their eKpac tat Ions about what can be accomplished , in 
addition to training In effective instructional 
praatlces. 

Most of th© instructional practices that are effective 
in improving ninth- grade general math classes are the 
same ones shown to be effective in other math classes: 
Xncreasas In the proportion of time spent in active 
Inatructlon by the teacher rather than In independent 
saatwork^ Increases In the proportion of the time that 
teachers spend explaining content and developing 
eoncapts; making sura that students understand what to 
do before releasing them to do it; monitoring saatwork 
and providing timely feedback rather than leaving 
students mostly on their own; modest homework assign- 
ments that are reviewed the next day; periodic reviews 
and tests; and use of classroom organisation and 
management strategies that maximize task engagement and 
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minimize time lose £0 disrupcions or transitions 
between aetiviciaa . 



Othsr strmtegies are of parcicular relevance to 
nlnth^grade general math classes. One of these is 
inGlusion of units en tgpies that are new to the 
students (such as probability and statistics) . 

Another is to wean the students and teachers away from 
their obsessive focus on eomputation exercises and 
other algorithmio tasks in order to stimulate them to 
think about and discuss mathematical concepts and 
perform tasks at a variety of eoncey^cual levels. This 
involves engaging the students in talking more fre- 
quently about mathematics, focusing more often on the 
strategies for responding to problems rather than just 
on the answers to those problems p using richer and more 
specifieally mathematiaal terminology and at the same 
time using more props and illustrations to help 
students grasp concepts in concrete and meaningful ways 
rather than merely attempting to memorize abscraetions , 
Models, pictorial representations * and presentations of 
multiple examples of eoncepts are especially h Ipful 
for developing ninth-grade general math students* 
conceptual understanding of the eontent. 

Besides improving general math students' conceptual 
understanding of the content, the eonceptually oriented 
appromeh to instruction described in the previous 
paragraph actually improves the students' computational 
competence. In contrast, the typical computationa.1 
approach featuring a steady diet of drill and practice 
tends to produce little or no growth in computational 
competence (as well as no growth in conceptual 
understanding) . 

The concepttially oriented approach is demanding of the 
teachers* Besides switching orientation from showing 
students how to do particular procedures to teaching 
them concBptual imderstandlng of mathematics, the 
teachers must learn to remain more continuously aware 
of the students' conceptions (including possible 
misconceptions) of the content being taught and must be 
able to simplify or take apart that content in order to 
explain the material clearly In the first place and 
conduct effective remedial Instruction when necessary. 

Even after expectations have been heightened and skills 
have been developed, teaching a high-quality general 
math course remains a difficult challenge for the 
teaeher. It requires more time spent planning # more 
determination to overeome student apathy or resistance, 
more Ingenuity in finding effective eKamples and 
alternative ways to teach concepts, and more mobiliza- 
tion of the cognitive and emotional resources needed to 
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stay "sharp" threughouc each class in order Co make 
effecciva presencacions and help studencs scruggle with 
the maceyiml. 



5c_l_e n c e _ T e a eh 1 n g 
Tills project has involvad a series of studies on effective 
elementary and middle school saienee instruetion, with par^ ' 
emphasis on identifying and counteraeting students* miscoii 
about the content being taught. 



Findings 

1* Remmrkably little seienca is baing taught in elementary 
elassroomSf sometimes none at all. It appears that 
reeent emphasis on basia reading and mathematies skills 
has had tha unfortunate aide effaet of squeei^ing 
seienea Instruction out of the curriculum. 

2. Many alimentary school teachers are uncomfortable 
teaching science. I^ese teachera focus primarily on 
the activities to be carried out: teKtbook reading, 
demonstrations, axperlments, answorlng questions, and 
the like* They try to follow the recommendations in 
the teacher's guide, assuming or hoping that student 
learning will result ^ but they often are unsure about 
ho^ the activities are supposed to contribute to * 
learning. Frequently they do not understand the ratim 
ale for suggested activities , and they often unknow- 
ingly modify or dalete crucial parts of the program. 

3. Sometimes the activities themselves are ineffective or 
impractical* This is especially true of many of the 
experiments and "hands on" activities included In the 
science programs developed in the 60s and 70s. Hany of 
thasa activities are too time -consuming, difficult, or 
eufflbsrsome to implement. 

4. Many elementary and middle school teachers who are mora 
comfortable teaching science than the teachers 
described above are still ineffective becaus® they rely 
on a didactic approach that focuses on presenting the 
content rather than on changing students' thinking. 
Their students memorise certain information and learn 
to respond to recall questions # but without seeing the 
broader implications of their aniwers or developing 
solid understanding of the underlying concepts 
involved. 
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5, This is especially likely to occur when the contenQ 
involves scienclfic concepCions that contraat with 
certain common and powerful miseonceptions developed 
through evaryday eKperience. For exasiple, students may 
study a unit on light and vision and even do well on 
tasts over this content without fully grasping the 
notion that what wa aaa when we see Is reflected 
light. Such students will retain their preexisting 
tnisconeeption that light from the sun brlghteni an 
object so that we can sea it, rather than adopting the 
scientific conception that light from the sun is 
reflected to the retina, and that it Is this reflected 
light that we aee when we "sea the object." 

It is possible to eliminate such student misconcep- 
tions, but It is not easy, IRT research has found that 
teacher training must alert teachers to the nature and 
reasons for students' misconceptions and t© the need to 
confront such misconceptions directly in interactions 
with the students. Substitution of clearer and more 
aKpilclt tent for the tent that tha students have been 
using Is also needed. 

5* Taachars must also know their students and the 
mlsaonceptlons that they bring to the content. 
Taachars' knowledge of the content of their subject 
matter is important, but by Itself such knowledge is 
not enough to insure effectiveness in teaching that 
concent to students. 

7. Compared to elementary and secondary teachers ^ collage 
level science instructors tend to be less open to Input 
about student misconceptions and lass willing to maka 
the changes needed to overcome such misconceptions . 
This may be an important reason why such misconceptions 
are common even Mong otherwise well-educated adults. 



Classroom Strategy Research 
The Classroom Strategy Research project Is concerned with 
teachers' thinking about and strategies for managing their classrooms 
and motivating and Instructing their studants. Tha classroom manage- 
ment work has focused on teachers' perceptions of and strategies for 
coping with students who present chronic emotional or behavioral 
problems. The motivation work has Involved conceptualization and 
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re search on aCudenC mocivacien tzo laarn and in particular on how 
teaehers ean affeet ch© development of such rnDtivation to laarn in 
their studants by modeling, projecting sxpectations and actlcudes , 
and other^isa soeiallslng thair studants' perceptions of and 
responsas to aeademlG aetivitiaa. 



Findings 

1. Teaehara* rola dafinitions (their beliefs about what 
taaehers are suppoaed to accomplish) affect chair 
setting of goals, their allocation of time and enargy 
to various activities, and thair willingneas to assume 
various rasponsibllitlas . In particular, taachers who 
includa socializing students (foatering their personal 
adjustment and social relationships) in their 
definition of the teacher role are more willing to 
spend time on and ass^a paraonal rasponalbility for 
dealing with problem atudanta than ara taachers who 
beliava Chat the primary role of the taachar is to 
instruct studants in the formal curriculiim, 

2. Evan so, socialization goals and good intantlons do not 
gumrantaa success in socializing studanta. As a group, 
taachars who emphasized student socialization and spent 
a ralatively larga amount of time attempting to do it 
wera no mora successful at socializing their students 
than taachars who placad lass emphasis on It. Fraaum^ 
ably this la bacausa the knowladga base concarning 
aCudant aoclallzaCion is limited, faw taachars have 
recaivad training in studant socialization, and many of 
the t- chnlquas uaad by teachara in attempting to 
aocialize atudanta probably are inaffactive or even 
counterpraduetive , 

3, The most affective socialization probably involves 
Integration of many commonly recommended techniques 
(dldacttc Instruction, communication of expcctationa , 
modeling of attitudes and behavior, modifying behavior 
thffou^ reinforcement, davaloping close personal rela- 
tionships with students, using inductive t#chnlquas 
designed to develop Golden Rule morality and empathy 
with others, and using counseling technlquea designed 
to develop inaighta into the motlvea and reasons 
underlying behavior), rather than exclusive reliance on 
Just ona or two of these . 

4, Although different atrategies appear t© be appropriate 
for dealing with different types of problem students, 
one constant is that the teacher must be prepared to 
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bacome involved personally in working with thm scudent 
and sQeking solutions. Teachers can and ofcen should 
invoLv© oshsr professionals (adminiscratora » ceun- 
salorSp soeial workers)* buc with thm incancion of 
getting aasiscance in working with the problem rather 
than turning thm problam over to someone else and 
disclaiming further responsibility for dealing with 
it. Teachers who try to turn problem students over co 
someone else without becoming involved personally in 
working out the problem tend not to be successful with 
problem students. 

5. Punishment or threac of punishment may be necessary co 
control antisocial behavior in certain students, buc 
punishmant is never a solution to the problem by 
itsalf. Effective soclaligers use the techniques 
described in No. 3 above rather than or in addition cc 
punistaent , 

6. Teachers* attitudes toward and traacment of problem 
students vary according to the ty^e of problem 
presented and the teacher's beliefs and attrlbucions 
about its nature and causes. Teachers tend to be 
understanding, helpful, and supportive toward students 
whom they see as victims of mistreatment by others or 
of eircumstances beyond their own control, but to be 
impatient, rejecting, and punitive toward problem 
students whom they believe to be misbehaving incan- 
tionally and refusing to change their behavior even 
though they have the capacity to do so. The concept of 
problem OTOarship can also be used to predict teachers' 
predispositions: Teachers are llkaly to be supportive 
of students who present scudent-owad problems (prob- 
lems such as shyTiass or rej action by peers ^ in which 
the student's own needs are being frustrated), but to 
be pimitlve toward students who present teacher-owned 
problems (problems such as defiance, disruption of the 
class, or persistant undarachiavement , In which the 
student's behavior frustrates the teacher's needs). 
Such teacher predispositions are merely special cases 
of general human response tendencies in conflict 
situations* Given that some of tham are counter- 
productive in terms of positioning teachers to solve 
problems effactivelyp however, methods are needed to 
al#r^ teachers to these problems and train tham to 
respond more professionally and effectively, 

7. Teachers^ expectations can have the effect of 
self-fulfilling prophecy on students if they are 
consistently communicated to the students. Although 
most attention has focused on the topie of axpeetatlon 
effects on student achievement , similar enpactatlon 
effects occur in other domains as well. If anything, 
w© might eHpect mora powerful teacher expactatton 
effects on affective or social outcomes than on 
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cosnitive outeemes . Students are more likely co follow 
classroom rules and procedures when their teachers 
expeefe thorn to than when their teachers expect to be 
igmoifed or deflad; students are more likely to cooper- 
ate and get along wall with one another whan their 
teaehars expect them to than whan their teachers expect 
hostility and aggression; and students are more likely 
to find claisroam aetivities motivating and meaningful 
whan thoir taaehers expect them to than whan their 
teachers expect them to ba bored or allenatad. 

Teacher praise has been both oversold and misconstrued 
by thaorists offer Ing advica to teachers . Behaviorists 
traat praisa as a form ©f social rainf orcamant and 
racoOTend it as a tachnique for eontrolling student 
bahavior. In raalityj praisa is a weak rainf orcer for 
most students and appears to be used best when used 
sparingly to help studants appreciate their accomplish- 
mants (especially major accomplishments attained 
through sustainad effort) rather than when usad 
routinely In an attempt to control students by 
^rainf orctng" relatively minor and reutine behaviors. 
Salf^concapt theorists somatimes picture students as 
graatly in need of a continuing straam of praisa from 
their teachars, and suggest that praisa routinaly has 
powarful posltiv© affacts. In reality, much praise is 
Insffactual because it is to© brief or vague to have 
much impact, and soma praisa is coimtarproductive 
bacausa it ambarrassaa the racipiant (aspaclally if it 
is public praise dalivarad as a response to compliance 
with rulas or procaduras rathar than as a reaction to 
more praisaworthy aacomplishmants) . 

In general, taaehar praisa is likely to have desirable 
effects on studants whan It is delivared privately 
rather than publicly, directad to noteworthy accomplish 
ments ach laved with notable effort rather than to minor 
accompllshaents or conformity to rules and procedures , 
specific In Identtifying what is praised and detailing 
the reasons why it Is praiseworthy, fpcusad on the 
absolute valus of the accompllshmant or the degree to 
which it rapresents improvamant over prior accomplish- 
ments rathar than an comparisons with the accomplish- 
ments of others , and phrased in language that calls 
attention to the accomplishment Itself rather than to 
the teacher acting in the role of authority figure or 
expert, (Training in eff active praise based on these 
guidelines has been included in the inservlee program 
developed by the American Federation of Teachers), 

Psychologists* coneaptions of motivation are relatively 
unhelpful and somatlmas mlslaadlng to teachers. Given 
the purposas of schooling and tha nature of classro©m 
actlvltias, teachers should be concentrating on 
developing student motivation to learn (definacl as 
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scudent: predispoaltion t© cake academic aowivicies 
aerieusly and attaape co gmt the incended knowledge and 
akin benaf ies frem angaglng in them) . MQCivattonal 
appraaehas baaad on eDnCrolling bahavier through 
incentives of rainforcemant stop sftorc of developing 
metivation co laam. Thay apply primarily to the 
performance that occurs subsaquenc to learriing rather 
than to the original learning itaelf, and they focus on 
the cQnaequencas of suecass or failure in theae 
performanea situations. Such emphasis on extrinsic 
considerations not only falls to focus atcention on che 
goals and procassaa of learnings but can have the 
effect of eroding whatever intrinsic motivacion may be 
present. Other popular concaptlon.^ also fail to focus 
directly on student motivation to learn. Work on 
achievement moclvacion strassas performance rather than 
learning and focuses on success or failure in meeting 
performance standards rather than acquisition of 
knowledge or skill in the first place. AlsOi this 
approach construes achievement motivation as a need 
that impels the student much Ilka extrinsic factors do, 
rather than as a mora Intrinsic form of isotivation that 
faa^suras voluntary and salf» regulated attempcs to 
acquire knowledge and skill. Work on the concept of 
Intrinsic motivation comas closer to the notion of 
motivation to laarn, but it applies more clearly to the 
affective aspects (liking for tasks) involved in 
selecting tasks under free choice or racraaticr'al condl 
tlons than it does to the more cognitive aspects of 
motivation to learn academic tasks in the school 
setting. Student motivation to learn involves making 
* th^ best of the school situation by cognitive ly 
engaging in academic activities with the Intention of 
acquiring the knowledge or skills that these activities 
were designed to develops whether or not one llkas the 
activity and even though the activity is prescribed 
externally rather than self- chosen, 

11, Obsarvaelons and interviews of students rarely reveal 

much avldence of student motivation to learn* Furthar» 
more, classroom observations suggest that most teachers 
seldom say or do things likely to develop such motiva- 
tion to learn and often do things to undercut it (such 
as by suggesting that academic activities have little 
value or that the students are not expected to enjoy 
thea or benefit from them). However, there is reason 
to believe that teachers could develop student motiva- 
tion to learn If they were to Inform students consis- 
tently about the purposes and expected benefits to be 
derived from academic activities; to model enjoyment of 
leading as a self -actualizing activity and comaunlcate 
the expectation that students will find it glmllarly 
rewarding; to use examples , anecdotes, or Illustrations 
that make abstract material concrete and meaningful to 
the students; to personallie the material and relate it 
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CO scudencs* axlstlng axparlenees and interests, and so 
on. A teachsr's manual describing 24 strategies for 
developing intrinsio motivation and student motivation 
to learn in elassrooms has been prepared and is being 
used as Cha basis for an ongoing IRT r^tudy, (In 
addition, this material is being used as the basis for 
a serial of workahopa on motivation ts be included in 
the second generation of inservice workshops being 
developed by the toeriean Federation of Teachers) . 



S.Qeial_iEat:lon Gutcomes 
This project has looked at tHa stmilaritles and differences in 
classroom activities, patterns of teacher^ student interaction, and 
patterns of student outcome in classes taught by teachers who place 
varying emphasis on three broad sets of goals: the academic 

goals involved in ins true cing students In the formal curriculum; 
(b) the socialisation goals involved in developing individual work 
habits and assuaing personal responsibility for academic performance; 
and (c) the socialisation goals involved in teaching scudents to 
function as constructive members of the group and to develop social 
responsibility in the classroom, Teachers who stress one of these 
three goal clusters at the expense of the other two are being 
studied, along with teachers who have more balanced goal profiles. 



Findings 

1. ^ In addition to the socialisation goals concerning 

individual traits that have be^n stressed by psycholo- 
gists (self- concept, achleveoent motivation, autonomy, 
persistence, etc*)i teachers work on socialisation 
goals that apply to the class as a group (developing a 
convivial classroom atmosphere marked by prosocial and 
supportive interactions with peers). Much of this 
soeialigatton is accomplished through what Is said and 
done with the class as a whole rather than (or at least 
In addition to what is said and dona with individual 
students, Yaar-to-year conststancy in teacher 
effectiveness in reaching theift soclaliiaclon goals 
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is comparable to the eonslscency aahieved in raachtng 
aeademle achtavemant goals 



2. As is the case with achievemenc goals, ceachers * levels 
of success In reaching seeialization goala appear Co 
dapend in part on taachers' expectations for their 
Etudtnts. Many of the least suceessful olasses ware in 
schools serving low socioeconomic status populations 
where taaehars did not do much to promote the learning 
of personal and social responsibility because they 
believed that their students would not profit from 
their (the teachers') of forts in these domains, 

3, Teachars who are especially effactiva in helping their 
students to develop independent work habits and assume 
personal responsibility for their learning in the 
classroom make it clear to their students that thay 
want them to ass^e such responsibilities. Ihey make 
it clear to their students that they expeet them to 
manage their study time effectively, to check their 
work, to seek help if they do not understand something, 
and to make decisions about when and how to accsmi^lish 
their assignments. In addition, they instruot the 
students In strategies for meeting these expectations, 
and establish a predictable learning enviroMienc that 
enables students to know when and how to get 
information or help when they need It, On these and 
other matters dealing with the students' individual 
responsibility as learners, the socialization provided 
by these teachers goes far beyond that provided by 
teachers who are satisfied if their students were quiet 
and cooperative, 

4- Teachers who emphasise classroom atmosphere and social 
responsibility tend to stress cooperation and prosoeial 
behavior in stating their expectations to their 
studentB and are likely to use activities suoh as peer 
tutoring or small- group cooperative activities that 
provide students with chances to work together with one 
another* 

5, In general, the data suggest that teachers with 

balanced goals tand to get better results than teachers 
who stress one see of goals at the expense of others. 
In particular, teachers who stress classroom atmosphere 
and group interaction goals at the expense of academic 
achievement goals and student responsibility goals seem 
to be less effective in all three domains than other 
Ceaehers • 
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Cone e ggual_Ana 1 1 c Pro 1 q e e 
This prajQcc complements IRT's empirical work by providing 
coneapcual analysis and logical and philosophical criticism of idea 
and practieas raeommandad Co teachers. Ic emphaaizes assessing the 
adequacy and completeness of the rationales undarlying recommended 
praeCicss, identifying hidden assmptlons or unrecognized complica- 
tions that limit practical applicacion, and clarifying important 
diffarences between seemingly similar Ideas, 



F_lndlngs 



Ip Despica the emphasis placed on It in the literature, 
eKperiance Is not necessarily an effective teacher 
(unless thara is accurate monitoring of what im 
happening as it occurs and sufficient reflection on 
this information afterwards, tha person may learn 
little or nothing from the expartence) ^ and sometimes 
it is a bad teachar (low expectations may seem to be 
confimad and Inappropriate habits may become 
strengthened when parsons are left on chair own to cope 
with situations as best they can^ without Information 
about batter altarnacivas) . This calls into question 
the notion that schooling should concentrata on eontant 
that is familiar to the students, preferably content 
that relatas to their prior eKperienca, This can be 
seen as another way to keep the poor poor while the 
rich get richer. The role of practical axperienca ia 
constructing learning situations needs careful 
thou^tp Ideal Instruction will provide breaks with 
ordinary mnfmrtmnQm, not Just more of the familiar, 

2. This same point applies to teacher education, as wall. 
Good teacher education broadens rather than merely 
reinforces the neophyte teacher's experiancej and It 
challenges overly generalized or rigid ideas developed 
on the basis of that experience. One implication here 
is that course work is probably undervalued and student 
taachlng and other field experiences overvalued by 
praservice teachers. Additional field experience will 
not necessarily Improve a teacher education program, 
especially if tha student teachers are not equipped 
with concepts for understanding their experiences or 
required to reflect on those experiences in systamatic 
ways , 
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3, Research on Ceaching davelops a knowledge base for 

taachera and teacher aducscors Co draw upon in making 
deelsion^ about good praetieaj but such rasearch cannot 
mandaea praetie© or provide specific implications for 
taaehtrig or taaehar aduoation in any direct way. Thus, 
tarms such aa "researeh into praatioa'' or "implications 
of rasaarch for practice*' are mligutdad If thay are 
takan to mean that definitions of affacttve teaching or 
specific prascrlpclona about how to teach can be ascab- 
lished by "applying*' raaaarch findings* Sciantific 
data can supply information abouc the effects 
(typically trade-offs rather than eKclusivaly desirable 
or undasirabla ouccomas) of following particular 
coursaa of action, but policy daciaions about what 
actions to take will dapand on the nature and relative 
importanca of adopted goals and the constrainca that 
must be worked within whan seeking to raaliza thoaa 
goals. ThuSp in making daciaiona about what and how to 
teach j praccttlonera will naad to raly not only on 
scientific Information but on their values and their 
knowledge about the opportunitiea and constrainta built 
into the situation, 



Hi^h School Standards Proiect 
Thia projactp following up on an aarlter study on communication 
natworka among high school faculty and studanta^ invastigatas the 
nature of the standards of achievement to which students are held in 
various high schools and the factors that affect the setting and 
enforcamant of thasa standards. 



Findings 

1* Until It began to be reversed recently ^ there had been 
a gradual ra treat from course requirements and other 
flKed standards of excellence over Che last 20 years in 
American high schools* Teachers were given more 
autonomy to decide what to teach i and students were 
given more opportunity to take optional rather than 
required courses. Although these changes brought some 
advantages (Increased spaclaltaation and diversity that 
probably met more students" individual needs and 
Interests than previously), the net effect appears to 
have been more negative than positive, 
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Racher chan accepting fuidance frem leaders In their 
parcicular aeademie disclpllnea or working togather co 
diseuss and agre© on eurrieular Issues p teachers tond 
to dseida what to teach aeeording to their perceptions 
of what Is ''bast for ths kids," In practice, these 
daclglons are heavily influencad by the teachers* own 
interests (including hobbies and avocations in addition 
to knowledg© in their academic disciplines) and by the 
response of a small suibset of students who share those 
interests (rather than "the kids" in general). As a 
result, many of the electivas offered to high school 
students are offered because the teacher enjoys the 
content rather than because there is some consensus on 
the value of exposing students to that content. 

Because school funding is linked to school enrollment, 
and because elective courses must be sufficiently 
popular with students to Justify keeping them in the 
currlculmflp both administrators and teachers give heavy 
consideration to effects en enrollment when making 
dacisions about school policies und curriculum 
offerings (and presi^ably, give correspondingly less 
weight to considerations such as curriculim content or 
standards) . 

Another factor contributing to the retreat from 
standards is limitations on teachers* time. Teachers 
who must instruct 150 students each day are imllkely to 
assign term papers, research projects, or other work 
that will require them to spend a great deal of their 
time reading and correcting papers, even if they do not 
have other significant demands on their time. Further- 
more, most high school teachers do have such demands. 
Most have at least one part-time Job besides teaching, 
and many have another full- time Job or a combination of 
part- time Jobs that take up 40 hours or more per week* 

As a result of these and other pressures , many teachers 
in most high schools have made tacit agreements with 
their students that have the effect of avoiding 
sustainedp rigorous academic Inquiry. In an effort to 
make schools more pleasant for the students, the 
teachers tolerate, and sometimes encourage, diversions 
from tha academic content. Furthermore, both teachers 
and studants substitute genial banter and conversation 
for coneentrated learning activities. As a result of 
this implicit bargain, aeadamie content is sacrificed 
for comfortable classroom social relations, and 
curriculum and instructional methods are adapted to 
student preferences. 

Most students encourage or at least passively accept 
these trends because they have been taught to view high 
school primarily as a place to acquire a diploma needed 
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£ot socioeeonomie advancement , and not as a place for 
learning ifflp©rCan€ knowledge and skills. Reductions In 
Gourae requirements and aeadamle acandarda make it 
easier ZO obtain thm diploma and lead to reductions in 
Cim^ spanE studying or doing homework and inGreases in 
tin® spent in reereation or paid employment, 

7. Significant changea in the syatam aa it has developed 
will not be made easily, because it is necaaaary Co 
ovareome the inertia produced by these factors . In 
particular, teachera will ba reluctant to aurrender the 
autonomy they have acquired in recent yaara, and 
students will resist attempta to hold them to higher 
standarda of achievement. 



Teach e r_ P_l ann i n g 
In addition to studying the nature and ef facta of teachers* 
instruction in the classroom, the IRT has been a leader in acudying 
the planning, chinking ^ and decision making that goes into preparing 
for elaaafoooi tnatruetion. 



Findings 

1. Teacher education programa concentrate almost exclu- 
sively on leason planning, but Inaervtce teachera also 
do yearly planning, unit planning, and weekly planning. 
Unit and weekly piaTOlng are aapaclally important and 
dasarva more attention. 

2. Good plarming is marked by choroughneaa but not rlgld^ 
ity. Teachers who make overly rigid and detailed plans 
sometimes concentrate too much on praaanting the eon- 
tent and not enough on responding to the atudanta' 
needs, and thay fail to take advantage of tha "taaeh- 
mbla moments^ that come up when students aak quastiona 
or make unanticipated responses. 

3. Expariancad teachera work from sketchy plans rather 
than the detailed plans davalopad by neophytes. Tn 
working through lessons, they are guided more by images 
of what the lesson will be like and how It should 
proceed (based on past expf^rlenca) than by apecifle 
written plans . 

4. Teachers do not tend to concentrate on a lesson's 
obj actives and curriculum concepts when planning^ 
Instead, they concentrate on making sure that they have 
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the neeessary ec^uipmsnt and are prepared to exacuce the 
behsvierB aaXla^^ for in the lea son , and chey think 
about adapcing ^^he lesson t© their students, stimulat- 
ing student int^srest, and ensuring student attention 
and ae£tva part^£.cipati©n. ^us , immediate interaction 
procaasei and s^^elal system conoerns take precedence 
over eurrieuli^ and instructional eoncerns in daily 
lesson plannlni „ Although tha interactional and social 
system concerns appears to be appropriate and useful, 
tha relative ne ^^ lact of instructional objectives 
appears problem^mttc , especially in light of other IRT 
researeh indiea^^ing that students are often only dimly 
aware of the pui^poses of academic activities and have 
difficulty eKpl^aining what they are learning and why 
they are learni^^g it. 



X.angua£g hTts Project 
The Language Arts prcsjact investigated Issues in elemsntary 
school language arts ins^^ructionj particularly issues involving the 
allocation of time to la^^guage arts instruction and the degree to 
which language arts inst^^uction is encapsulated within specific 
language arts subareas (^^aading, writing, spelling, etc,)i integrated 
across theso subareas * included in instruction in subject matter 

areas other than languages arts , 



Flndlngi 

1. Teachsrs' belle^Ss about subject matter priorities are 
strongly ralate^^ to thair ailocation of instructional 
tim©p Host Cea^shars allocate 30-45% of the school day 
to reading and ^^anguage arts Instruction, but within 
thl^, chera Is ^^©nsiderable variation in the mounts of 
tim© alloGatsd reading, spelling, writing, and other 
lanpiaga arts o^^J actives. 

2. Teachers genaraB-ly favor the integration of language 
arts instruction^ with Instruction in other subject 
mattar areas wh^sn asked their opinions on the matter, 
but elassrooA o^sservatlons revealed only minimal 
evldenca of suctn integration actually taking place. 

3. Teachers who we^^e observed to practice integration of 
lanpiaga arts i^^sCruotion with Instruction in othsr 
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subjeac matCar argai cerided to spend mora time than 
©Cher Ceachars in the £±ne arts (lltaratura, music, and 
arc) , 



4, Relatively litcla integracion is achieved through basal 
raaders. In one sense , the content of theaa readera 
vmrtes tramandously, Hewevar, most of this varUtion 
oeeura within the form of fiction (primarily short 
stories)* Basal readers contain very littla nanfiction 
prose, and virtually noris of this is content from the 
other subject matter areas (math, scieneap soeial 
studias) . 



Er_p_ap_ae_tiye Teachers ' Intaractlvs Oeclsians 
TTnis projact Invastigatid the nature of and rationales for Che 
interaativa decisions (deeiitons made during actual instructien) made 
by prospaeclva taaehara and compmred them with those of expariancad 
teachers. In particular ^ It foeuised on decisions about how to 
raspond whan tha taachar askid a. question and then called on a 
studanc who failed to answar thm question correctly. 



Flndin^g 



1^ In a simulation study, praspacciva and experianead 
teachers were provided with vignattas dascribing a 
situation ir ^ Ich a se\idant failed to answar a 
question co ^ly. A student was described in tarnii 
of race/a thi=-. city (blaak* Hispanic, or white) , gander 
(male or female), ability (low, average, or high), and 
task engagement (on* or of f- task) . The prospective and 
experienced teacheici ga^e generally similar rasponsai 
to these vtgnettaa, 

2. The teachers reported chm most willingness to suitain 
the interaction (stay with the student and try to 
elicit an improved raspofis€ by rephrasing the question 
or giving a clue, rather than terminating tha Inter- 
action by giving the answar or calling on someone alii) 
when the student had ba^n dapicted as on^task or as of 
low ability. Appacently, the teachers believed that 
attempts to tmprovi tha qumllty of the student' a 
response had a good ohanca to succeed with on task 
low-ability students, btit ware unlikely to succetd with 
hl^- ability students, aspacially those who had been 
off task when called on. 
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3, The teachers* reaponsa daGisions w£= re not influeticei 
slgmiflcantly by the gender or rac&^/echnicity of tba 
depleted students. 

4, In addition to being quea Cloned abe \it their h3^ochetl. 
cal deeisions in responsa to vignat^cea, chs prsspactive 
taaebirs were inter^iawed coneernin„g actual deals tons 
they had been ©bsarvad to maks in C~±ia eLassrctom* In 
thaaa interviaws, the proapactlve t sachars were abLm to 
give reaions for why they eallad qtl . particular atudetiEs 
in the flrsG plaea as wall as why c^isy reapondad as 
thay did to tha students' answara , 

5, Other raseareh on prospective tsach^ mrm' chinking and 
decision making auggests that aueh teachers ara con- 
Gsrxied wich survival and interperso-^al relationship 
iisu^es (group managemant, the affee ^ and cask engage- 
menn of individual scudantSi and th— ^ teaehar*s own 
affect and subjactlva wall-baing) , In contraEti tb^ 
responsas of thasa prospectiva teac^iars concerning 
chair incaraccive dee is ion making s^^^ggasts that chay 
were concernad primarily wich Issua.s of curriculiJ^ and 
inscmiction (what facts or concepts they wanted 
elicit in tha process of puctlng acr^oss cha content to 
Che group)* It is noc yec claar wh^ ^cher these 
dlffatencas were due to diffarances in stage of ^^a^c^iir 
development (parhaps thasa caachars had alraady vortad 
through most of the low-laval survi — val and intarp^i^- 
sona.1 eoneerns that tend to praoceu^^y ba ginning studenE 
taaehers) , to dlf ferancas in taacha ^ praparacion 
(perhaps something in their teaehar education prog^aoi 
caused these student ceachars to ba mora focused on 
curirieuluffl and inscrucclon than on ^^urv^lval or inter- 
personal relationships Chan is typl^p-^al), or t© ochet 
fac^ars. 

6, Ai with the simulation study, the findings from €tiB 
observation study suggast that caacSiars* responses to 
stud^ant failure to answer quastions correctly wer^ 
affaetad by studant ability levels m^ut not by studanc 
race/a thniclty or gandar. More fun^daaancally , hovav^j, 
it appears that daeislons about whether or not to 
sustain tha Interaction with the or^lglnal respondent 
are based lass on that studant* s ge^iaral status 
characteristics than on judgmencs n^mda in the itm^di^u 
sicumtlon about the student's pocen^^lal for coming up 
with a correct response if given ha^.p. Prospect tve 
Ciaehers are likely to sustain the ^nceracclon and 
attempt to elicit an improved respoi=rise if chey believi 
cha^ rephrasing the question or gtv^ing clues are Xikmlf 
to succeed in enabling the student sso produce an 
acceptable response. 
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KnowIedp.e Use in Learntng : to Teanh 
Ths Knowledge Use in Learning Co T©ach projecc was a longitudinal 
study of a group of prospecciva tescharB who ware interviewed peri- 
odically as thay antered and moved through their teacher educacion 
progrMS. The intecviaws focused on the belief s of theae prospective 
taaehers eoncarning teaehing and learning to teach and on the nature 
and sources of the knowledge thay sought to acquire in the process of 
becoming a teacher. 



Findings 

1* Proapactiva teachers enter teacher educacion programs 
with many beliefs, ideas, attitudes, and values 
concerning teaching, learning, learning to teaoh, and 
knowledge generally. Thasa preconceptions or prior 
coxuaitments may both contribute to and inter far a with 
their profassional development, undarscor.'lng the fact 
that teachar education, like elaasroom teachlny, is 
profitably viewed as a process of eonceptual change 
rather than as a process of infusing knowledgri into a 
vacuum. Teacher education couraas could prc/fiJ:ably 
take these preconceptions into account (by building on 
prior knowledge or challenging Inapproprlata views, as 
appropriate) , but few such couraaa are daaignad e%*en to 
elicit Information about such praconcaptlons , let alone 
to capitalize on them as entry points for instruction. 

2 . Teachsr educators typically portray theory and research 
as the knowledge base of teaching and socialise prospec > 
tiv@ teachers to believe that they must master this 
knowledge base and then apply it in the classroom. 
This view distorts the relationship between research 
and practice (see previous section on the Conceptual 
^ tealytic Froject), and It fails to convey the fact that 
field experiences are sources for developing profas- 
sional knowledge and not just places for applying such 
knowledge . Teacher educators usually have little to 
say about the kinds of knowledge that can come only 
from ongoing experience with pupils and do not do much 
to prepare prospective teachers to acquire this prac- 
tice knowledge systematically* Effective reform of 
preaervlce teacher education will require change In 
these views of the sources and nature of professional 
knowledge In addition to change in the content of the 
currl€ult^« 
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DesplCs this emphasis on Icnowledg© use In Che iff teacher 
preparation pregraaa , prospeotiva teachars tend co 
develop a "trial and error" approach Co Caaching, They 
bellave that thay will have co figure out "what works" 
for themselves. They typically smm this trial and 
error process as idiosyncracic, failing to appreciate 
th© need for applying professional standards for Judg' 
ing whether or not something "works." 

Teacher educators tend to underestimate what ia en- 
tailed in learning to use (or apply) new coneepcs or 
skills in the classroom, and what it means to "learn 
from experienee." They advocate knowledge use but 
rarely teach students how to go about it, they do not 
eKplicicly address the issue of learning from experi- 
ence, and they do not focus on what it means for 
something to "work" in the classroom. On one hand, 
students are enjoined to apply a commonly shared body 
of scientific knowledge, while on the other hand» their 
beliefs In a personal and Idiosyncratic approach to 
teaching are left unexamined , unchallenged » and 
undeveloped. 

Evaluation of prospective teachers tends to emphasise 
skillful performance (mastery of concepts and skills 
taught in courses and rated ability to pull it all 
together and demonstrate competence in the classroom) . 
Although prospective teachers are told that learning to 
teach will continue into their years on the Job, they 
are evaluated more on their performance than on their 
ability to take a critical or experimental stance 
toward their developing practice* 

Prospectlv© elementary level teachers tend to have 
limited subject matter knowledge and in fact rarely 
have a solid grounding in any subject area. Teacher 
education courses fociis mostly on pedagogical knowledge 
and do not build up these prospective teachers* knowl- 
edge of mathematics I political science, or literature. 

In the absence of explicit help that would enable them 
to get inside of their teaching subjects and know them 
well, prospective teachers tend to develop a generic, 
process view of teaching that Includes a belief in 
autonomous decision making as a good in itself (e.g., 
that individual teachers should decide for themselves 
what to teach and how to teach it) . T^ese beliefs 
Influence their planning, selection of instructional 
content, and criteria for judging success. 

Instead of trying to teach prospective teachers how co 
use curricular materials appropriately, teacher 
educators tend to assume that the prospective teachers 
have suffielenc grounding in subject matter to enable 
them to make independent curricular Instructional 
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decisions, Thay cell prospective ceachers that 
"professionsl Ceachars" da not follow textbooks and 
urge thsm to critique published eurricular materials 
and develop their om units. However, during student 
teaching the prospective teachers typically work with 
cooparating teachers who rely on basal textbooks, and 
they find that admpting or even following textbooks is 
not easy. At the same time, their attempts to develop 
curriculum reveal the limits of their knowledge of both 
subject matter and pedagogy. Rather than urge novice 
teachers to create their own curricula, it may be mora 
appropriate for presetvice teacher preparation prograjas 
to teach beginning teachers how to adapt textbooks and 
use them wisely. 

9. Preservice teacher preparation is best viewed as a 
phase in the process of learning to teach rather than 
as synon3raous with learning to teach. It is a phase of 
formal study preceded by a long period of informal 
learning about teaching and Bucceeded by an intense 
pariod of learning on the Job, This view has implica- 
tions about the curriculum of preservice teacher 
praparatlon and about what are appropriate aims for 
this phase of learning to ceach. In particular. It 
suggests that the central tasks of preservice teacher 
preparation are (a) helping novices get a good ground- 
ing in sublect matter; (b) helping them make a transi- 
tion from comonsensical to professional ways of think- 
ing* (c) preparing them to learn from their own teach- 
ing; and (d) helping them to develop a professional 
role orientation. 

10. The concept of pedagogical thinking Is useful in char- 
acterising the transition from commonsensical to profes- 
sional ways of thinking about teaching* Thinking 
pedagoglcally means thinking in terms of ends (goals) 
and meanj (activities , materials i etc.)* paying atten- 
tion to pupils* thinking and learnlngp and consldarin| 
how to build bridges between the pupils* understanding 
and the teacher* s understanding. Pedagogical thinking 
is different from both commonsense ways of thinking and 
disciplinary ways of thinking. 

11. Ek:' antlal learning Is a very important source of new 
knowledge about teaching, but it also entails s< veral 
potential problems. These can be viewed in terms of 
three potential pitfalls: (a) the fMillarlty pltfaH; 
(b) the two-worlds pitfall; and (c) the cross-purposes 
pitfall. The familiarity pitfall focuses on the f^^ct 
that prospective teachers are already quite fmillar 
with classrooms and may tend to confuse what is 
faaillar with what is necessary or appropriate. The 
two-worlds pitfall focuses on potential conflicts 
between the expectations and rewards built into the 
university course structure and those built into the 

57 

63 



schools in evaluating prospecGive teachers. The cross- 
purposes pitfall focuses on th© difflGulties that stem 
from the faet that the classrooms In which prospi-^^ctlva 
Ceaehers undertake field experiences ara established 
pri*mriiy to educate the pupils in thosa classrooms and 
n©t primarily as sattings for preparing novice teach- 
eri. The cooperating taachers must CQncem chemsalves 
primarily with fostering thair pupils* learning, and 
thase raaponsibllitias may gat in tha way of fos taring 
tha laarning of a visiting prospacctva taaeher. 

Studant taaching is typically viewad as a capping 
axparience or culmtnation of taacher preparaclon and a 
tims to ^ppiy what has bean laarned in courses. Less 
wall raoognized is tha fact that sc.udant Ceaching marks 
a baginning in learning to teach bacausa for tha first 
time the novice is In a position to start learning 
about the rola of practical knowledge in teaching . It 
is trua that studant taachers naed opportunitias to 
mako connections between formal knowledge from their 
oourses and tha raalitias of working in classrooms * but 
axelusiva emphasis on application of formal knowladge 
may divert attention from the davalopmant of practical 
knowladge that can ba laarned only from taaching itself 
and from interacting with pupils ovar tima In class- 
rooms. Infusion of batter mechanisms to ansure ref lec- 
tion on fiald aKpariances and ehangas in the ways that 
student taaehars ara evaluatad appear to be naaded if 
the potential for studant teaching experianeas to 
davalop practical knowladga is to be realizad. 
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TaachfiM ate giv^r^ a bfosd ringa a^^vica anfi^ directives about 
tti@ nsw^^of tha eotit^enc th#7 eught tmhit^ ^ their students , 

Te^tboo^ jubllahars, ^saic dev^lspiri, ^chc^el cuw^L ^tilum guides, 
^ameha^ t^uoitofs, G^r=^€fent spaclillsti* §^^hool bga. — ds , and parents 
art juai^ isni of zUmB^m "adv^isois*" Thtg »sC of st^^dies examiiuss how 
eontant ^aeislon^ mad© by tisehe^i in raipTOSt to these muLtipls 

and fr%4U^nU7 eonfli^^ttng recoBfflinda.ci©fl» , In &d ^ition, the 
resear^H jiaki co ae^^^unc noc enly v^^^ teieher ^ teach certain 
€©pics ^iid not ©theri but bXbo tot the aW^^'unt c ime spent on 
subj^ati, thi digree maatary diniand#4, ths intent to vhich 

diffmr^ti^ studants a^^s taught iitht^ti^ e^iiCint. 

^asiifeh has ^Saeuae4 oii iUfl^^nta^^" lehooj. ^mathematics. Early 
st^die^ t^avesL^d that elemencaiy tiach^^S" diGlaio^xs about the math 
eon^ftnt tjiiy taught^ ^^are tnflUineid by a ^^idi mng « of factors, The 
'^as^a^Qh^^s also foufte^^ thmc c^aehii-i h^d ^^tily Itsi Imovladge about 

th© G©tie%iit Egaiurad standaidizttd ^^hi^^vsoint t ^sts and that there 

was t^%0lMY a p©o^ ffiateli bepean tY^^ Routine e^-^^.rad in school- 
selacc^d textbooks a?^'^^ th^ ^onmt inaXu^^ad on th^ standardized 
teses--^©'^an whan botft cast and mt ^B^m ^produced the same 

publishing company , 

Th^it IRT studied r^ve;il t^iC taatfhgt suseepci^ility to influence 
froai pott^iis coneer^i^Sng conteii^ Is g^^a^^^r ton p^ff avlous research on 
ehanga ^Qiild suggest ^ Thm pjfQj8« tt^^ i» to tng^gsd in research 
to idan^tfythe spe^i^Sic ^ays in whl^b at»tSi digt^^let and school 
poliei^f detiraine vti^a^ t^acha^i taaeh* &oUciei interest Include 

ministmii Q^iiipitancy ta^sctng of lEudintSi qulramaa ^ s concerning 
curi^tcul'^ Objactlv^e^^^ requiretnsnts Sd^ ptt^enoElon ^Erom grade to 
gradu t B^fid mandated ^^s^tboaks i 
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Content DSTSiiiiNAN^s 

Teaehsss dat©rmine whae is taught In sc^iool. They create opportu- 
ntztms for studmncB co lea^n tha taowledg^, skills, and dispositions 
thae influenea future produeUvity in schoo^^ and in the seeial and 
-"ocaeional worlds beyond school. Taach^ffa ^£.nfluenca this efface by 
dseldlng what contanc to teach and by iaple^^r i.cing strategias to 
engage studants in that concsnc. 

This proposlclon has sarvad as tha cent^^al hypothasis for a lina 
of rasearoh undartakan at tha Instltuta for Rasaaroh on Teaching 
(IRT) . This paper suMarl^ii what has bean accomplished from those 
Inquiries* New thaoretitB^L esnitnictions h^mva evolved to support 
analysas of school content and tha mathods i^^aed to d^termina schoal 
content. These construct ians and thair eap^E^rical basas have proven 
to hm powerful mschanisffis to understand pra^^tica and the ways it 
might be Improved* Th© eoniEruetions also ^serve to alevata the 
importmnce of content in rsisarch on tamchlr^^g and rssaarch on 
educational policy. 

Starting glth Gon tar^t 
Distinguishlfig betwaen thi ccntant (^ha^^ is taught) and the 
itratagy (how content is tmught) of instfucte^lon ensures consideration 
of @ach (freaman^ 1973)* Only If instfucticsn centers on important 
content does It have potential for being vo^^thwhlle. Yet, until 
recently* most researchers hava taken cqntarr^t for granted, focusing 
their attention on methods Initiad (ichvUl^a, Porter* h Gant, 1979; 
Schwill© et al. , 1979), Heiltancy to cqnfr^^nt issues of what should 



be Caught is understaTidable . Value judgimts are required chat 
cannot hsv© cheir Jusclf ieation in ^mpirkal fast. 

DistinguiUhing eontene from ^trmctgy aUvsces the importanci c 
eoneanc and raises quascions* 4 fjiM^ork which clarifies ttim 

distinction bj^twean content and atracegybas evolved from IRT 
research, Taiichers determine (m) hQ^ aueh ttmQ is allocated to # 
subjact, such as mathamatics , ovai- tha eoutsa of a school yaat, <b 
what toptcs ara taught, (c) to ^^s^^^^^d^ti , <d) when and ln_ vHa^ 
order each topic is taught, and (a) to whac standat- ds_ of ^chlmv^m^ 
CSchwille et al., 1982). CoilectiveLy, tbise five dacistons deter 
mina student opportunity to learn* a mmjor influanca on student 
achiavemant (e.g., Barr, Draeban Si WirmWht, 1983; Carroll, 1963>. 
They spactfy areas of content daoision making for taachers, sapa^a. 
from daclstons about strategy, They ^uggiit a sarias of quajtions 
that teachers, pollcyTiiakers and consufflsn of aducation can use t^ 
monitor the content of schoQling. They form the dependant variabl 
in IRT research on teacher content daclilon making. 

Understanding content also requires opsrational daf Initloni of 
topica within a content ar^a, Elemen^aiy lehooL mathamatics sarv^t 
as the focus for IRT research on content dicision making. 
Hathematics is a basic skill learned ptimirily in school, Becaus© 
the many important mathamattes topics the limited amount of 
school tlma allotted for them« dec Ipl^ng About what content to 
include in tha curriculum are cruclalp HiVirtheless , elementary 
schoal mathematics provides a cMiiervstlva test of the laportanca ^ 
teachsrs' content decisions because m^itpaople believe the concaflt 
to be fairly standard (e,g., fourth graders study multiplication). 
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A thrQo-diffitinslonsl taxonomy to dagcrib© che concent of eLamen- 
£a?ry school mathematics provides definitions of coptGs that may or 
may not be studied in elementary school (Kuhs mt al., 1979), The 
thra© dimensionB of the taxonomy dasoribe general intent Cs,g., 
coneaptual understanding, skills, applications), the nature of 
material presentad to sttidants (e.g., fractions, decimals), and the 
operation th@ students must perform (e.g., estimata, multiply). The 
terminology and specificity of the ca«nomy are based largely on an 
interview study of content distinctions made by elementary school 
taachers (Schmidt, Porter, Floden, Freeman & Schwille, in press) . 
Specirlc topics are represented by the intersections of these three 
dimensions (e.g., story problems involving addition of fractions, 
baste multiplication facts * understanding the relationship between 
multiplication and division) . Mora general topics ara addressed by 
the marginals of tha taxonomy (e.g., emphasis given to conceptual 
understanding) . Bacausa topics can be defined at different levels o; 
spaciflcity, because the taxonomy has a structure which makes clear 
both what is taught and what Is not taught, and becausa the distine- 
tions mada reflact ways in which teachers think and talk about chair 
mathasatics Instruction, the taxonomy, when eouplad with the other 
four attributes of content decision making, provides a language to 
support deliberations about content by practitioners, policymakers, 
and researchers Ca,g., Freeman, Kuhs, Knappan, & Porter, 1982; 
Fortar, 19S3a) , 

The results from content analyses of instructional materials 
Illustrate tha power of this taKonomy of elementary school 
mathematics toplos. Analyses of four comonly used fourth-grade 
textbooks and the five most eofmonly used nationally norma d 



standardisad tests of raaehsmatics achievement (at the same grade) 
repeal thmt of th© 385 fcoploi aoverad by at least one of these 
publiahed materials, only si^ topics are common to all nine. Among 
the ta%ttooks, 19 topies daflna a core currieulua on whieh approxi- 
mately half of the ^saroises in each book ara foousad, but the other 
parts of the books ara tdiosyncracle In their topic eoveraga 
(Fraoman, Kiihi , tt al . , 1983). The image of a national curriculum in 
alamentary school mathamaties begins to fade, and the problems of 
eurrieular validity in educational assessment begin to emerge 
(Flodan, Fortari Sohmidt ^ Freeman, 1980; Porter, Schmidt, Floden, & 
Firaeman, 1978; Schmidt, Porteri Schwille, Floden, & Freeman, 1982; 
Schmidt, 1983). 

The Rola of the Teacher: Bounded Ra tionality 
At least in elemantary school mathematics, teachers serve as 
political brokers in the process of content determination (Lipsky, 
19S0; ichwllle at al . , 1982). Teachers have some discretion to 
folloif their own convictions but they are subject to a variety of 
factors th*t bear on thalr content decisions. Decisions about 
acsdamtc content , howavar, are not always primary for teachers. 
Teachers often plan In tarms of activities rather than content 
outcomes (Clark 4 Ylnger, 1979) * for many elementary school teachers, 
acadaml^ content takes sacond place to other goals of schooling, such 
as promoting good citizenship among students (Frawat ^ Niekerson, 1985), 

In the absence of other advice, teachers are likely to follow 
their own repertoire and convictions. They will teach what they have 
taught before p what they fetl comfortable with, and what they deem 
mpproprlata for their students. But taachlng does not take place In 
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a vacuum* Advie© on what to meach comes from a variety of sources 
and in many d-^fferenc forms. Students and their parents can have 
direct and indirect effeeta on what is taught. Other teachers, the 
school principal, the district curriculum coordinator* a university 
professor all serve as potential sources of advice, as do materials 
and position statements from professional organizations* These 
interpersonal and organizational influences bear directly on teacher 
and operata in addition to federal, state, district, and school 
policies. Hathsmatics objectives, testing programs, mandated text- 
books, promotion policies, and time guidelines all address aspects of 
concent decision making. 

The teacher stands between the content messages from these 
various sources and the students to be taught. The effects of advice 
or prescription on what to teach are mediated by tha teacher -s own 
convictions about what should be taught. To have an effect on a 
teacher's content decisions, than, an extarnal influence must either 
change the teacher's conception about what is most desirable Ci,e., 
persuade the teacher) or override the teacher -s beliefs, forcing the 
teacher to comply even though the request is not viewed as appro- 
priate. Effects of both types have been found, although persuasion 
is clearly the dominant form (Schwille et al., 19S6; Floden et al. , 
1986; Porter, 19S3) . 

Sour c e s of Inf luenc e 
An Overview of _Five Studies 

Two early studies of teacher content decision making in elemen- 
tary school flmchematlcs led to increased attention on school policies 
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(Floden, Porter, & Schvlll© , 1980; Schwllle at., 19S2) . In both 
of th©s© studies sehool p©l±ai©s appemred to be among the strongesc 
influences on what is taught, after the taaeher's own convictions. 
Poltey affeets ware not uniform, however, and the range of policie?, 
considared was limtted. Based on that early work and pravious 
ai, ; "Sas of educational polieias Cparticularly Spady & Hitchall, 
19 ■ f ) * a fourfold structure was hypothasiEad for explaining differ- 
aneas in poltey strangth* 

Policias can vary in their prascrlptivenass , consistency, 
authority, and powar* Prascrlptivenass refers to the extant and 
spaeifieity of a policy in tailing taachers what to do, A mandated 
testbook is lass prescriptive than a mandatad textbook that teachers 
ara Instruetad to follow closely, start Lng at the baginning and 
carrying through to eompletlon, Consistancy refers to links among 
polieias^ dascriblng how policlas can contradict or rainforce each 
other. For axampla, a mandatad textbook may be tlad to mathematics 
objactivas through a gulda that describes pagas in the book on which 
matarial Is found for aaeh obj active* Policlas can gain authority 
through appeal to law^ social noras, a%part Imowladga, or support 
fron cha^isiii&tl<£ Inuivlut&sls ■ Rawards and lanowlons clad to pollcic 
give them power. Flv@ studlas have baan completad, aaeh of which 
addressas a different aspact of taachar contant daelslon making in 
elamantaiqr school mathamacles and all of which provide empirical 
tasts of tha four-attribute structura for dascriblng the strength of 
contant policlas* 

The ©arllast study (1978) used pollcy-capturlng methodology to 
Investigata th@ effacts of six posslbla sources of advice on 
tdaahors' topic salactlon: a district mandated taxtbook; obj actives 
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published by the discrict; tests with ffasulcs published by grade 
lavsi and building in the local newspaper; advice from the principal; 
advice from upper grmde teachers; and advice from parents (FLoden at 
al, , 1980). itxty-si% £ourth*grade teachers vera asked to Imagine 
thay had craniferrad to a new school and were to teach a class of 
fourth gradars capable o£ fourth- grade vork, Thay ware then asked 
how likaly they would be to add five topics that thay had not been 
taaching and how likely they would be to drop five topics they had 
been taaching « 

A sacond study C1979'1980) moved the work from the controlled 
setting of simulations to tha real world of classrooms. Seven third- 
through fifth-grade teachers in sIk schools across three school 
dlswicts ware studied for a full school year to datarmine the 
mathamatiei content they taught » the advice they racaivad concerning 
what should be taught, and the relationships between the two. 
Content was describad through daily teacher logs Csollectad weakly) . 
Advic© was monttorad through interviews C^eekly) , questionnaires , 
obsarvations ; analyses of district and state policies and practices, 
and by attending maetings with the teachers or district- level 
maatings at which mathematics content might be discussed. The 
findings fiQift thas^ fiiSt two scudiss led to the design and 
complatlon of a series of three studies focusing on the nature and 
effects of state- C1981) , district- (1982), and school-level policies 
(1982-1985) , 

F©^ the study of state pollclas, seven states were selected to 
represent variation In types of policies, overall strength of 
policies « and school populations served: California, Florida ^ 
Indiana, Hlchlgan, Hew York, Ohio, and South Carolina (Schwllle at 
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al*. Lf86). For each state, a complete set of documants on raLevant 
ppliGiea and praetlcQS was aiEamblad <©.g,, objectives, testing, text- 
books, allocation of time, school evaluation, teacher quaiif ications 
and promotion of spaoifie topics). Doe^^ents ware Idencifiad and 
additional information collected through interviews with knc^ledge- 
abl© parsons in each state (an average of eight persons per tate) . 

In the second of the three studies, district policies. ir 
relationships to state policies, and -'.aeir •^-jrceived effects w= -i 
studied in fiva of the seven states (Floden et al., 1986), Ques- 
tionnaires were used to collect Information from district mathemacics 
coordinators * principals^ and teachers using a probEhility'ln- 
proportion-to- student -enrollment design for each state. Question- 
naires asking about the nature of policies and thalr pareaivad 
effects were designad along the lines of tha four'attrlbut© structure 
to daserlba policy strength. 

The third and final study once again brought tha work back to tha 
elassrooa. The affaots of state- * district-^ and school-level 
policies were SKamlned for 32 fourth- and fifth-grade teachers In six 
Michigan school districts (Forter, 1986), Teachers provided descrip- 
tions of thalr dally mathematics instruction during 1932-83^ using 
teacher logs and weakly questionnaire for each of three target 
students Cdlfferlng in perceived ability) . Districts were selected 
to contrast types of content relevant policies; schools ware selected 
to contrast student body socioeconomic status; taachers were seleetad 
to contrast grouping practices whan teaching mathematics * Teachers 
wars Interviewed and completed quastionnalras over a threa-year 
parlod to provide Information on their content decision making and on 
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their understanding of school, district, and stata policies and 
praccices eoncarning mathematics contant . District currtculun 
co©3rdtnators wsra alsQ interviewed over the same three-year period 
and doeimanti deicribing district policies and practices Identified 
In those incsrv-lews ware obtatnad so that shifts in district policy 
fortoulatlon over time could be monitored. Principals were inter- 
viewed at the time teacher logs were collected co determine school- 
level policies and practices and to understand how principals projiote 
stats and district policies and practices. 

Weak PolJLc_ias^_ .Strong Effects 

The five studies provide insight into the nature of content 
policymaking at the state, district, and school levels and the 
influences of those policies on teachers' practices. Thm picture that 
emerges Is one of relatively weak and fragmented policies when Judged 
against tha attributes of prescriptlveness * consistency, authority, 
and power but also one of increasing policy activity over time. 
States, districts, and schools differ sharply in their approaches to 
content policy foTOulatlon, New York, South Carolina, Florida, and 
California havs policies similar to the centralized national school 
systems of Eurapat th® policlei specify what to teach and to what 
standards « although even these states differ in the extent to which 
their policies appear to challenge teacher practice. The policies of 
other states, such as Indiana and Ohio, operate indirectly. Imposing 
requirements on school districts without directly telling teachers 
what to do. For example, Ohio has no state testing program, but tha 
state requirsg school districts to have their own testing programs^ 
Som© states, such as Htehlgan, place great trust in local school 
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districts and the individual elsssroom teachers, avoiding praserip^ 
Cions abeut whm^ sheuld hm taught and to what atanda^da ot aahleve- 
ment (although ©ven Mlehigan has a minimum objeecives tasting progra 
that diiMiets and taachars may look to for guidanee, Schvllle et 
al, , 19Sa). 

Lik© states, districts also differ in the breadth and strength o 
their eontent policies, A relationship, howevar, exists between 
stata and dtstriet policy practices; district policy formulation is 
more aetlvs in states which ar© alao aetiva in content policy formu- 
lation* Districts tend to extend and elaborate state policies rathe 
than fill in areas in which states have not been active (Freeman, 
1983; Cohen, 1982). 

At least in elementary school mathematics, polloias tend to be 
only mildly prescriptive; nor are they carefully constructed to be 
mutually reinforcing (although neither do they contradtet each 
other) , Little evidenea escists whleh ties teaoher oompliance to 
rewards and sanctions, nor do teachers view this to be the case. 
Rather, pollclss attempt to persuade and gain their strength through 
appeals to authority. Involving experts (both teachers and 
mathematics education experts) in the formulation of policies is the 
most common method for giving authority to policies. Considerabla 
attention is also given to building policy strength through appeals 
to legal authority^ consistency with social norms, and support from 
charismatic Individuals (Floden at al. , 1986)* 

Because policies rely on authority more than on power, teachers' 
conceptions of appropriate topics to teach are generally reflected ii 
tha policies teachers adopt* Thus, ^less there is a push in a new 
direction, even when policies are discontinued teachers tend to 
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continue their concent practices as though the policies were still in 
effect. 

State t district ^ and school content policies are relatively weak 
(at least tTom a theoretical perspective); thus, their influsnce on 
tsachar content practices is surprising. Virtually every teacher 
stxtdLmd has had his or her mathematics instruction influenced in 
important ways by onm or more school policy. Yet the effects of 
content policies have not standardized teacher practice <e.g., 
Schmidt, Fortar, Flod6.^n, Fraeman, ^ Schwllle, in press). Perhaps 
because tha content policies are not as prescriptive as they might 
be, or strong in other ways, teachers interprat policies differently. 

aitampla , In ona dlstrivit with a management'by-objectives system 
for elementary school mathematics, ona teacher used tha system to 
Individualize mathamatlcs during one period of ths day but also 
taught ffiathematlcs during an additional period using a different 
textbook and whole group instruction. Anortar teacher used the 
systam as a tamplata for deciding what to teach, whan, and to what 
standards of achlevaaent to each of his studints, allowing studants 
to laava tha systSQ only aftar they complited objactlvas wall bayond 
thalr currant grada laval. Yat a third teachar only rafarrad to tha 
district objactlvas occasionally whan planning Instruct Ion (Porter & 
Kuhs, 1982). 

In another district that had recantly adoptad a naw textbook, one 
teaehar followed tha book page by paga, recognlEtng that the desired 
effact of a standardised curriculum in tha district would be achieved 
only by following tha book closely, Anothar taacher, not recognizing 
tha motivation behind the aingla text adoption* followed her o%m 
strong convictions about what content should ba taught and whan^ 
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ualng the te%c only as a resource for student exercises that fit her 
own Intsimal mytlahuB (Fraeman & Schmidt^ 1982). 

Taxcbooks and Tes^g as Sp aelal Ca.smm 

One of the myths axposad through work on teacher cant ant dacisloi 
making Is that teachers teach the oontant in their tsKtbook (Porter, 
1985). Elementary sehool teachers vle^ mathamatlci teKtbooks as 
resources to be dravn from and to be added to as seams appropriate 
(this belief remslna unchallenged aven when the textbook is man- 
dated) . Further, because textbooks do not address savaral of the 
most important content decisions, their influence is limited 
primarily to topic selection. Textbooks contain few Instructions 
about how much time should be allocated to mathematics or about 
differences among students concerning what should be taught; they 
offer ambiguous advice about standards to which students should be 
held. Even in topic selection, most teachers cover only a fraction 
of their textbook's content (e.g.. Freeman, 1983) and spend 10% to 
20% of mathematics Instrtiction time covering topics not in the book. 

Another myth exposed as being only a half truth is that teachers 
teach topics tha^ are tested^ Little evtdene« exi§rs to support the 
supposition that national norm-referenced, standardized tests 
administered once a year have any Important influence on teachers' 
content decisions* *^ere are, however. Important effects from 
currtculum- embedded tests (e.g., tests tied to objectives in a 
management -by -object Ives system, chapter tests in a textbook, testa 
developed by teachers to help make placement decisions)* Tests have 
effects on content decisions only when thay have been explicitly tied 
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to the curriculum and when chay are readily accessible and easily 
used by taaehers (Kuhs at al, , IfSS) , 



Student Effaets 

Teachers' content decisions are also influenced by cudencs and 
students* parents - Sometimes the ef facts are direct, coming in the 
form of requests to cover specific topics or requests for more home- 
work. Here often the affects are indirect, coming in the form of 
e::p^ctattons. Student and paranc effects are not random- they 
correlate in important ways to student characteristics such as 
aptitude, gender ^ and ethnicity. 

Whan mathematics Is taught to ability groups or to individuals, 
wtthln-clmas content differences are dramatic, Primarily these 
diffevanees concern the topics of study, rather than the total amount 
of time spent or the standards to which students are held. Low- 
ability students spend far more time learning facts and computational 
skills whereas students of higher ability spend more time understand- 
ing mathematical concepts and appltcations . Hlgh=abillty students 
cover mors topics and spsnd less time per topic than do low=ability 
students Cl^in @t al. . 19S5) . 

Individualized instrnictlon shows some evidence of gender 
effects » Girls encounter a larger nmnber of topics whereas boys 
study faweg topics for more time. Boys study topics that involve 
more conceptual understanding, more applications and more work with 
pictures. Some evidence suggests an interaction between perceived 
ability and ethnicity. Regardless of beginning achievement scores^ 
black glrl.f study fewer topics than do other students, including 
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Jawer topics related to conceptual understanding and applications 
(Irwin €t al.. If aia). 

WTiole-group instruecion, however, is the primary method used ce 
ceaeh aLementary school mathematics, minimizing differenees in 
content among scudetits within elassrooma. Further, for a given 
teacher, the effects of differenees among groups of students across 
years appeaff to be minimal. Even when a class is Judged by the 
teacher to hm unusually good or unusually "slow^'* modifications to 
acdommodatd those differences are slight. The large effects of 
students oil teacher content decision making take place at the 
aggregate level. The soeioecenomic status (SIS) of the school 
student body eorrelates with the degres of parental influence on 
content^ th© Instructional resources available to teachers^ the 
amount of time spent on mathematics, and the topics covered (Irwin et 
al., 19S6b) , In affluent neighborhoods ^ parents are seen as a 
legitimate source of advice, generally concerned with what their 
children are taught. In schools that serve working class or 
unemployed families, parents are viewed as uninterested in particular 
content, even lacking the understanding required to help their 
children. Lower SES schools have fewer resources available for 
mathematles instruction. Lack of rulers and protractors affects work 
in measurement and geometry » and limited textbook availability 
affects the frequency of homework assignments. High SES schools 
spend less time on mathematics but cover more topics than do lowar 
SES schools. I^wer SES schools emphaslEd more computation and less 
application and concept instruction. 

n%m canelatlons between the content of instruction and student 
cha»cterlitlcs are problematic. There is a tension between the 
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amounc of time students need to master content and the range of 
eontane thej can es^er. If understand' ing mathematical conceptB and 
appllesttons is important, however, chen all students deserve an 
opportunity to study that content. Schools and teachers must be 
attentiva to and must manage the dilenuna to provide time for mastery 
as they assure aeeass to useful content. 

The_ - Ca^a the His s ing Pr Inc Ipa 1 

In this summary of eontsnc deCGrminants rssesrch, policies are 
featured becaua© of their surprisingly strong effects and because the 
number and strength of content policies Is increasing at both state 
and district levels. Principals are featured for the opposite 
reasons « Despite literature emphasising the importance of principals 
in school leadership and the adoption of innovations, principals are 
not a major influence on teachers* decisions about what to teach in 
elementary school mathematics . 

The literature on principal leadership and this conclusion about 
content decision making are not necessarily contradictory* On the 
rare occasions when principals have attempted to exert influences on 
content t td&ah3£s navii aceeptsd thm atcempts as legitimate and the 
influence of those attempts was felt In classroom practices. But 
most principals remain silent on content preferences, leaving content 
decision making to their teachers at the classroom level and to 
policymakers at higher levels. Even more surprising, pirincipals show 
littl© Interest in ensuring that teachers carry out district 
policies. Many principals have little teowledge of district 
policies f devoting their efforts instead to such noncontent areas as 
student discipline and attendance (floden et al., 1984). 
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Teaehag_C q ny_t c 1 1 o n s 

Diffg^encea among taaehers in the content of chair elementary 
sehoal mathimatlci init^ction ara mora substantial than can be 
attrlb^ead wholly t© differences in policies, scudants , principals, 
or other e%tarTial factors . For e%ampla , teachers at the same grade 
level have baen found to differ in chair alloeacion of time to 
mathematics by a factor of 1.5 (9000 minutes versus 6000 minutes 
across a full school year). Of similar magntcuda , diffarencas among 
teachers e^ist concarning the average amounc of time par topic. 
Taaehars agraa in chair emphasis on computational skills over 
ooncepts or applioattons , but within chat emphasis, parcencaga of 
ttme davotad to computational skills ranges from a low of 55% to a 
high of 80% * At the level of specific topics, tha differences among 
teachers are to© many to si^imariza* Some of these differences may 
even out over years for students, but students with a teacher who 
fails to cover geometry or who gives little attention to estimaclon 
or measurement applications ara unlikely to have those oaisslons 
compansated for by other taachers in later grades. 

Differences among teachers In the content of their elementary 
school mathematics instruction are partially a function of differ- 
ancas In convictions about mathematics. Taaehars differ in their 
imoirledga of mathematics, in their intarast and anjoyment in teaching 
mathematics » in their beliefs about the importance of mathematics and 
the most Important topics within mathematics, and in their expacta^ 
tions for what students can accomplish. But just as content policies 
hava been judged to be relatively weak, elementary school teachers' 
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conviccions about machamatics are also weak. ELemantary ichool 
teachers ara ^©luetant to tak© responsibility for concent decisions 
and often appear ^awara chat thay do indeed make mathematics content 
decisions* During interviews, teachers often said that no one had 
eve^ asked about their mathematics content before. When asked to 
keep content logs* many teachers expressed keen interest in the 
results and some planned to monitor their own instruction in future 
years* Clearly, most elementary school teachers do not spend much 
time analysing the appropriateness of the content of their 
mathematics instruction. Their positions on concent remain largely 
unexamined* by them or by anybody else. 

A few elementary school teachers do hold strong convictions about 
mathematics, looking primarily to their own beliefs to decide the 
content of their Instruction. But these teachers are In a distinct 
minority* Curiously, they are not necessarily the teachers who 
possess the greatest subject matter knowledge Cfreeman, 1986). 

Generally* elementary school teachers are willing to change their 
mathematics content if (ft) they view the change as being not too 
difficult, (b) what they are asked to do Is within their range of 
mowledge* and Cc) the request adds new content and does not give up 
content they have bean teaching point given more attention 
later). In the case of textbook adoptions, teachers* willingness to 
try new content takes an unusual twist. Teachers tend to follow a 
textbook most closely during the Initial year of use. Once they have 
become familiar with a textbook and know what It has to offer, 
teachers feel greater freedom to make adjustments and Introduce some 
of their otm praferenees. The Inclination to drift away from the 
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book over time mighc hm offset by policies that specify how teachers 
are to uao their tesscs, but such policies rarely €i;:lst. 

gome .^oughts on the Curriculiiin 
Rasaarch on teacher eoncant daclsion making in elemencary school 
mathematics has not. sought to avaluata the quality of the eurrieulum. 
Nevarthalass , oBrtaln faatures stand out, virtually damandlng com- 
mant . A ubiquitous and pronouneed lack of balance eKists across 
concspts, skills and applications. Taaehars spend a large amount of 
thalr mathamatics time taaching computational skills- 'approximately 
75% » The ramaining time is distributad batween taaehing for concep- 
tual understanding and applications in ways that vary from teacher to 
taachar* Most textbooks and minimum competency or basic skills objec 
ttvas emphaslsa computation; however, nationally normed standardly ad 
aehtavement tests have balance across conceptual understanding, appli 
cations, and computational skills (Fraaman, Ballt, et al*, 19S3)* 
Tha lack of balance in taachar attention to conceptual understanding, 
skills I and applications Is problematic and should ba addressed. 
Applications are both more important and mora difficult to laam than 
ar© skills. Goneaptuml imdarstanding is probably of more lasting 
value than althar skills or applications. By formulating pollcias 
that are prascriptlve, consistent, and carefully tied to sources of 
authority, it should be possible to create a more balanced curricu- 

A second faatuiTa of th© elemencary school mathamatics curriculum 
Is related to the first. Just as teachers devote a great daal of 
tlno to a ralattvsly few computational skills, thay tend to covar a 
larg© number of topics in the small amount of ramaining time* 
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Seventy to alghty percent of the copies taught during a school year 
racaiv© 30 minutes or less of inatruetlon. Many of theLft topics ar© 
"touched on" **taught for exposure," raceiving only 5 or 10 minutes 
of attention during tha year. In part, this phenoraanon may be ex- 
plained by a similar pattern of topic coverage in textbook axercises, 
llie praetice of covering many copies, each for a little time, also 
may b© a funecion of taaehars ' greatar willingnasa to cake on new 
copies in chair inscruecion Chan to give up topics they have been 
Ceaehing* Whacever the reasons, Che alementary school mathematics 
eurriculum is thin and appears to be geccing thir4ner. The praecice 
of teaching for escposure raises questions about how much ins true- 
tlonal timG on a topic is enough. Are atudents leaming that 
machematles ineludes a wealch of interesting copies or are they 
leaniing that superficial knowledge (knowing just a litcla abouc a 
lot of different things) is somehow valuable? 

A third feature of the elementary school mathemacics currieulum 
coneerns what is missing. Students are rarely, if ever, asked to 
formulate a problem for themselves* Instead they are given problems 
to solve, Hathemmcles receives liccle attention as a dlseiplina 
worth knowing in its own right in addition to being a basle skill 
with uttlltarian value. Even the utilitarian aspects of mathemacies 
reeeiv© too little serious attention. For example, young women's and 
minofittes' lack of valuing of mathematics is not sufficiently 
ehallenged by information about the mathemacies prerequisite to 
qualify for later study and for many job possibilities. 

Finally, although the elementary school machematies eurrieulua is 
saeond in Importanee only to reading and language arts, it Is treated 
as a distant saeond. Only a small amount of time is allocated to 

A-19 



machemacics instniction. A few classrooms spend an hour or so a day 
on mathamaties, but mos'£ classrooms avarage much less; soma avarage 
as littlo as ZO minutes . Taaeher choice saema to ba an important 
dataOTinEnt of tha amount of classroom time spant on mathsmatics and 
low averages may reflect teachars' disllka of math Ca,g.» Buchmann & 
iehmidt, 1981). 



Summary 

tJntil racantly, aducacional rasaarch has focused attention on the 

strategies of instruction. Content racalved Itttla attanclon. By 

distinguishing batwean scracagy and content and by focusing on 

content^ a graat daml has baen lammed about taaching practices and 

about the interaction betwaan aducational pQlicles (and other 

external factors) and taachars' convictions. Thm following commonly 

held beliefs hava baan challenged: 

o ^are Is a national curriculum in elemantary school 
mathematics. 

o From the perspectiva of content covarad, matarlals ara 
intarchangeable . 

o What is taught In ona classroom closely resamblas what 
Is taught in anothar classroom at the same grade laval. 

o Taxtbooks dutarmlna the content of Instruction, 

o Taachars are raststant to top-down calls for changa in 
matters of content. 

o Policies have their effect through th© manipulation off 
rewards and sanctions ^ 

o Teacher autonomy is batter than central control . 

o indl^lduallsad Instruction is better than group 
Instruction, 

o Instruction is better when teachers make substantial 
davlatlons from coiiraerclally praparad matarlals . 

as 



Partly as a resulc of research on content determinanta , pub- 
iishers of Instructional materials are now much mora aware of and 
concarned about curricular validity. Similarly, schools are more 
CDneamad about issues of currieulum alignment, Those responsibLa 
for monitoring education are more aware of the need to monitor the 
content of instruction as well as other aspects of educational 
inputs, processes* and outputs (e.g., the framework for describing 
elementary school mathematics has served as input to the National 
Research Council's Committee on Indicators ef Precollege Science and 
Hathematics Education and Is under consideration by the Center for 
Educational Assessment of the Council of Chief State School 
Officers) . Teacher education programs are beginning to address the 
teacher's rola In content decision making * an aspect of the teacher 
education curriculum that was largely missing. Educational research * 
especially researeh on teaching * now recognises the importance of 
differences among teachers in their emphases on academic content. 
Increasingly i research studies focus on content decision making and 
the ways teachers mak^ use of Instructional materials . 

Work on content policies and their effect is more recent and less 
visible* Nevertheless * the work points to a middle ground between 
two developments which seem on a collision course. On the one hand, 
centralized control of the curriculum is increasing. States and 
districts are developing policies which specify what is to be taught, 
to whom, and to what standards of achievement. On the other hand, 
there is increasing concern for the status of the teaching profes- 
sion. Reconmiendations are for greater teacher autonomy and greater 
teacher participation In school policy formulation* But central 
control versus teacher autonomy may be a false dichotomy. Content 
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policies will be persuasiva to teachars if teachers are meaningfully 
involved in aseabllshing those policies. Under those conditions, 
complianc© and professional autonomy becoma two aides of the same 
coin. 
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TEACHER EXPLANATION 



The Teaeher ExplanaClon Projeec was designed to dacermina if 
csaehsrs who are more expltetc In eKplaining raading skills as 
seraCegles produce low- group sCudents who are more aware and who 
aehisve batter. Four studies have been condueced, two that were 
descriptive and two that were experimencal . The rasults of these 
analyses indicate that (a) teachers who are more explicit in 
explaining skills as strategies are more successful in creating 
both student awareness and achie'^'ement growth than teachers who 
are less explicit and (b) the process of learning to become 
explicic is a difficult one necessitating conceptual change and 
sophisticated Interactive decision making. 
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TEACHER EXPLANATION 

Th® Taaaher iKplanation Project was based on the hypothesis 

that th© most effective taaehera ara chose who are most explicit in 

varbally explaining to students how the reading process works. 

Such explicit inecructional talk makes students eonsGlous of the 

strategic nature of reading which » in turn, puts them in control of 

th© reading act a© they can achieve baccar. Consequently, the 

basic research question was as follows: 

Ara' low-group students of classroom teachers who are explic- 
it in explaining how reading works more aware and better 
raaders than low group student taught by teachers who are less 
axplicit? 

The concept of "teacher expllcltness '* was crucially 
important. It was operaclonally deflnad by a racing form that was 
used to scora lasson transcripts. The erltarla for taacher 
explicicness Included what the teacher iaid (about the strategy 
being taught p how it would be useful, how to select it and tha 
mental procasslng employed when doing it) , the way the teacher 
axplained (the organization ©f a lesson including the introduction, 
tha presentation, the taachar- student Interaction » and the 
closura) , and the cohasion (both intralasson and Interlesson 
cohesion) , 

This llna of research is distinct from other reading Instruc- 
tlonai research in six ways. First, the student outcome is meta* 
cognitive control of the skills of reading, with skills being seen 
as languaga conventions that expert readers use strategically and 
flexibly to gat meaning from text. The good reader's "executive 
control" is due in pare to an ability to think consciously about 
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hc=w to use reading skills sEritegl#^ co remove meaning blocks 
a^gea chey ©acur, and inPt^i^eEiQn parceived as che process of 

j^^oviding studancs with e^pl ieU knovl^dga abouc this mencal pro- 
^^ssing s© chat it can be p.^i:lvaead ^ai^ing raal reading (Roehler, 
t\ — iffy, & Heloch, 1986). S^^^n^, beC^us^e the focus was metacogni- 
t£^va use of skills » thm oyC^^li meaiU^fe^ was nc^t simply students' 
^C^hiavamenc but also studefi^j' avrar^^#si^a . Third, " ins cruetion" was 
l^mbedded in tha ceachet's ^%^kl expl#a^ation of how Co do someGhing 
*tr=-^at studancs do noc now kM-s^how co do ^ (in this case, how to do 
^^t^e mental procesiing asso^t^S^id wicl\ u^aing skills as problem' 
^e^lving scrategies) (sse Dat^j, Roehl#r-- , Helochp & Vavrus , in 
pj^^ass) . 

Fourth, becauie low^ group stadenC^ h _ave more difficulty 
IrM^ferring how reading work! din the hi gh-group scudancs, it was 
^^^SLmed that eHpliclt ^xpl#^#tions B-^m - needed more by low-group 
^^=udants and, as a result- q^^ly low-gi^Q- tip studancs wara scudlad. 
ft_fth, Cha sactlng was ch^ T\#Eyril . sroom with all its normal 

dCk-^nscraints , Including aKti^rt grQUptn^ g paccerns, che account- 
#b>^±liCy systam, the mdndat#4 tatructio:Mial macarials , the alio- 
^a^cad Instructional tinj#r ^he abllt-^las and baliefs of the 
pa^rtieipating taachatg. Pi^t^Uy, we av^etded the use of scripts 
t?uj.t, instaad, taughc ceachet^hov? to plm^Mxi and teach thair 01m 
%^ mi^Bonm. In a sansa, wa t*Mgh^ teaeh^r^^ to ba strataglc and 
i^a - tacogniclva about their lr\^ttuccidf\ cha sama way that wa 

Wa^ntad cha:n to teach che it Stfudinta stratagie and mata- 

^CM^gnitiva abouc gatctng me^niiig from ^t^^cc. 



The Line of Studies 
Tha Taaeher Explanation Project was InitlaCed in 1981, F^uf 
studies, each a year long^ were conducted. The same basic proCg' 
duras ware used in each of the four studies. We recruited real 
classroom teachers, provided training and coaching designed to 
teach them how to explain the mental proceaalng associated wich 
using skills as strategies, and observed them for ©ne academic 
year in the natural environment of their classrooms. During ea^^i 
observation^ the teacher's lesson for the low group was audio- 
Capadj the classroom management was rated , and field notes w^t^a 
made. Following each ©bservationi five randomly selected gtuda^c^ 
from the observed low reading group were individually inteifview^d 
about what they learned, whan they would use it, and how to do iC, 
Students' scores on various traditional and nontraditional acbie^% 
mant measures were collected and analyzed on a pra» postcest 
basts ^ Summaries of the four studies follow. 

Year One 

The research began in 1981-82 with a pilot study of four 
second- grade teachars and their low raadtng groups ( Duffy , Roahl^t 
Book, 6e Wesselman, 1983; Duffy, Roehler, a Book, 1983; Roehler s 
Duffy, 1984) , The four teachers received five individual h^lp 
sessions and were observed six times. Results Indicated th^t» 
Che four teachers, one consistently received high axplanatioti 
ratings, one improved throughout the study, one made no real 
change, and one was unable to use explanacion teahniquag beCaus^ 
of management problems. The student awareness ratings showed ^ 
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strong poslclve relaClonship to eKplicic teacheff axplanatlon; and 
pre= and poatmaasurea , ustng the compreheTiilon si^.bcesc of the Wood 
coek Reading Mastsry Tast , suggesced a ralatlonlh^ip batween expllc 
it taachar axplanation and achlevament . Descripfeiva findings sug- 
gastad three qualitative characteristics of Ch^ c^ast affeccive 
explanations: (a) skills should be taught prtotf Co the reading of 
the basal ielaction, rather than following tht lection as is the 
case in the standard basal textbook lesson; (b) a^xi explanation 
should contain verbal atatamants that spaclfy wba^t: the skill helps 
the raadar do, when the skill is useful^ and ho^ to do it; (c) one 
skills are explained, they should be appLlad In t^Tne basal 
saleetion. 

The pilot study results seamad to support cl^a hypothesis that 
taachar effectiveness is associacad with eKpUcite teacher explana- 
tions. Given this support ^ an eKperlraental stud^p^ was conducted 
during 1982-83. 

Year Two 

The 1982-83 study focusad on experimanwll/ linking teacher 
explanation with student awaranass and studanC ^c l:i lavement (Duffy, 
Roehlar, Miloth, Vavrus , Book, at al. , 1986). tw^^nty-two fifth- 
grade teachers partleipatad. Based on iratin|i chair classroom 
manai|f.manti teachers were stratified and randomly assigned to 
traatmant or control groups. The treatment c^ach * ^^rs racaived six 
two-hour sessions in how to explain the usa of ^*s_^ding skills 
whereas the control group received a two^hout sfi^^lon on reading 



manageman^ tsehniquea , Eaeh tf eaCmentt and conCrol teacher was 
observed five times at on© -month incein^als between November and 
Apiril. All obiervatloni oceurred In the natural elassroom setting, 
every taaehef umad standard basal tsxtbook materials , and each 
lesson foeused on whatever reading skill the teaeher had planned to 
teaeh on that day. The aehievement measure was the Gates -McGini tie 
Reading Aehievement Test. 

Results indteated that treatment teachers were significantly 
more explicit in their e:cplanatlons than control teachers and that 
the low- group students of the eKplictt teaehers demonstrated more 
awareness than the low-group students of less explicit teachers, 
Aehievement growth, however, was not signif ieantly different for 
the treatment group than for the control group. Qualitative analy- 
sis Indicated that (a) the teacher's Interactive role in provldtng 
spontaneous elaborations and reexplanatlons after assessing stu^ 
dents* restructuring of the initial explanation was crueial to 
effectiveness, (b) teachers who present the skill In the context of 
its immediate usefulness in the selection to be read have greater 
sueees. than teachers who delay talk about the skill's usefulness 
until after the Initial explanation and (c) teacher talk which 
establishes cohesion within and between lessons is important in 
getting students to monitor their own comprehension rQUttnely, 
The absence of achievement gains waa attributed to three 
conditions. First, treatment teachers indicated that the compleH- 
l^les of the cl. ssroom and the pressures of instructional mandates 
from the school districts made it difficult for them to Incor- 
porate explanation techniques Into their instructional routine. 



Sseondp many of thsse Ceaehers raparted chat, b#caus© of Che abova 
difflaulcles, thoy employsd explanation teehntquea only when they 
ws^e abstrvad* Third, th© us© of th© Gataa-McGinitia test as che 
sol© aehtevament meaiure may hav© masked growth in strategic read- 
Itig beeaus© mtandardiEed tests tend to be sansltiv© to aptitude 
mere than to spaeifio growth in using sktlli as stracagias. A 
third study was designed to develop a richer description of axpla- 
nattoni better ways to intervene with teachers, and a broader range 
of achiavamant maasures « 

Year Thra© 

Th© 1983-84 study was deseriptiva (Eoehlerp Duffy, Putnam, 
©t, al, , 1986), Sevan teachers from the previous yaiiir's study (thra 
from the exparlmental group and four from the oontrol group) agreed 
to participate* The previous year*s general design was used, with 
teacher explanation, student awareness and student achievement 
being measured. As in 1982-83, the results indicated significant 
growth in teacher eKplanation and in student awareness, but no 
statistically significant gains in achievement, although there 
were trends favoring the most explicit teachers. Additional . 
achievement measures to supplement standardized tests were devel- 
oped and field t©sted, and a refined staff development model that 
hslped teachers implement explanation techniques despite the con- 
straints of routine basal text instruction was evaluated. 
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Year Four 

Based on th© 1983-84 reeultj, mn eKpsrimantal scudy of t-wency 
thttf degrade tsaehars and their low reading groups was eenduGCsd In 
1984-85 (Roehleff, Duffy, Waiselman, at. al., in presa). Teaehers 
ware randomly assigned to either a treatmant group receiving 
training in explicit explanation or to a treated control group 
©mphajizlng the reading management teehnlques from the First -Grade 
Raadlng Group Study (Anderson i Everts on, & Brophy, 1979) , Pre- 
posttest measure! were obtained for the Instructional eKplicitness 
of the temohers In both groups, for the awareness of five students 
from each of the 20 classrooms , for achievement on the Stanford 
Achievement Test, for the rs t^p onse of three target students in each 
classroom to a graded reading oral paragraph test designed to 
assess strategic use of skills and to a self -perception measure. 
A global measure of students* concepts of reading was administered 
at midyear and again at the end of the year. The intervention 
with the treatment teachers consisted of six two -hour sessions and 
Included the viewing of videotapes of explanation lessons , discus- 
sions of assigned reading, collaborative learning activities , and 
Individual coaching sessions. The taachers In the treated control 
group received the Intervention provided in the original First- 
Grade , Reading Group Study. All teachers in both groups were 
observed at one-month intervals throughout the academic year. Dur- 
ing the year, data were collected regarding each teacher's explana- 
tion, their low-group students* awareness Immediately following the 
observed lessons, criterion tests of the skills taught and stu- 
dents' reasoning about the use of these skills. Gain scores for 
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eaeh of ch« various awareness and aGhlevemant measures fo? stu- 
dents in th© traatment group war« cQmpared ^ich chose in tht 
traated control group* AddltionaLly , comparisons were miide Mvaen 
tha performance of treaCment and created control scudanCs ot\ cIi 
Michigan Educational Assessment Program, which was admlnls tej^ed in 
Octobar of the year following the study. The rasulcs IndicacHhat 
treatment teachers ware more explicit than chair craated 
countarparta in explaining the mental processing assQciAted with 
skill use, that students of treatment teachars were mora ava^rHf 
both lesson content and of the general need to atratagtc chan 
the treated control students , and that treatmanc studanCs achlivsd 
better than the treated control students , both in tetrffls of tradi- 
tional achievement test measures and in terms of leas ttfaditioiiil 
measures of students' reasoning while using skills as sctatagiii, 

Discussion of the Inip_licatlons of 'Hiij _j4^^gg^_pt^_^gig4gg^ 
Major implications 

Tha Teacher Ixplanation Project documents cha impo^tatiCe, 
during low- group reading Instruction, of eKpliclt teachat e^^plana^ 
tlons of the mental processing associated with cQgnitiva ca^ki^ 
Two major implications emerge. 

First, axplanatlou of mental processes Is escabllsb%d a 
component of instruwr:ion* This Is important because explati^tisn of 
mental processes Is not emphasized in recent ins true tiona.! t^iwh 
generally (see Brophy & Good, 1986; Rosenshine, 1986) or iti xriMng 
instructional research particularly (see Au, 1979; PallnGsmtf ^ 
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Brown, 1984; Paris, Cross, & Lipion, 1984; Paarfcon, 1985), In 
fast, reading researehars such as Tiirney and Cim^^ningham (1984) 
suggest that axplainlng mental p^oeisaas may be "fraught with 
danger," Thia study suggests that such feats ai^m groundless, that 
mental aets ean be explained, and that sueh eKpL ^nations result in 
better student outcomes than when a taaeher empl «ys the mere Gomraen 
praatiee of doing a cognitive task as students w%^teh, then coaxing 
Chea to do the same thing, and than assessing co determine whether 
or not they did it. 

The second Implieatiaii f oeuiss on the scude^it's role In 
instruetion. By focusing on scudint awareness well as mehieve- 

mentp the study highlights the studinc's role as a mediator of 
instructional information and sugpici that this mediatlonal pro- 
cess takes time. Studeui^s do not taadlately ab ^ orb instructional 
information. Instead, they restructure the info ^mation on the 
basis o£ past experiences and their goals in the Instructional 
setting. Gradually, as teachers preiant explana^^ions across the 
academic year, students modify thsic understandi^igs in the ways 
Intended by the teacher (Duffy ^Roahler, 198S). 

"nils gradual development was evldint in the r-«sults of the 19S4- 
85 study in which the awareness icorts of treatnL^^nt students grad^ 
ually Increased over the academic year . This iti-«reasing awareness, 
in turnp was associated with the ixplieitness of the teacher* s 
explanations, ^e more consistenc the teacher i^m in providing 
explicit explanations throughout Ehs academic ya^ar, the more likely 
it Is that students will mediace inscructional l^tformatlon accu* 
rately and, ultimately, achieve chs intended goali. In sum, the 



''-^ . nef the scudsnt*! mediaclonal rola and ch© ©ffacts of 
ail liehet #5cplanations suggests a model for instruction 
' fy, Jihlsr, Meloth & Vavrus, in press). This model states 
. .if . moat effl^latiC way to instruct is to prnvide instructional 
ir^> nation fli eHplieitly as possible to increase the possibility 
^ ^ the studints will understand what is intended by the teacher, 
^ *th a cauiil relaeienship possibly existing between the teachar^s 
axplatiatiM ind thm dsgree of student awareness and between student 
awareness ind student achievement. In short p the better the explan- 
ation, th© grsater the awareness; the greater the awareness, the 
bettar thm aehievam^nt, 

AddltlonaL ImplioaclQtts 

In addition to the major implications noted above p the results 
from fch© Tflftcher EscpXanaClon Project suggest three other impllea- 
tlons* impUcaSiona regarding the nature of explanatioHp impHea- 
tioni iregafding thm eomplexity of cognitive learning, and method^ 
ologiaal lopllcacions . 

Th^ ttatuge of explanation ^ Explanation is usually eoneep- 
tualiaed ai Bsdellrig ; th© explanation is often thought to be over 
when th© aediling emda , This study suggests that this view of 
explana.tlM is t©@ iimrrow. The best explainers continue explana- 
tions thtf^ughouC cH^ lesson, elaborating on the lesson content in 
responi© to the restructured understandings students develop as 
they madiaSBwhat mhm teacher says (Duffy ^ Roehler, 1986; Duffy, 
Roehler, Wilothp ^ Vavrus, in press). Those teachers who continue 
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explanations beyond modeling by reaponiively ilaboraclng on scu- 
dents' Mst^otufed understandtngs are mori effective than ^-aaehers 
who stfflply provide explicit models. CeniequsncLy , an impor^^anc 
Implleation of this study im that it broadini the cradltion^al 
definition of explanation, suggesting that limply "front-Io^^ding" 
lessons with an expliQlt model Is not enough. 

Cognlt:lve learning . Regarding cognitivi learning, this study 
doeuments Its complexity in two ways. Firit, low- group thir- <i- grade 
students do not Immediately respond to In^eruetion on cognitive 
tasks. For instance, In the 1984-85 scudy, 1e cook uncll Observa- 
tion Four to achieve significant dif ferencii In treatment ste^idencs' 
awareness of the mental processes assoolatid with using skil_ls as 
strategies p despite very explicit inscruetlon in Observatioras Two 
and Three. Instead of immediate awareness^ ^here was a gra^Kually 
increasing awareness over the course of the icademie year. This 
suggests thatp when instruction designed to divelop eogniti%^"a out- 
comes such as those associated with this prajiet is consist^^nt and 
continuous p low* group third- grade students gradually develops the 
desired understandings. 

Secondp traditional achievement measurii, when used al^^iie, 
are generally inadequate for measuring eengi^ive outcomes si^eh as 
strategic employment of reading skills. ^iU the two tradt== tional 
standardized achievement measures employed in the 1984-85 s^^iidy 
resulted in significant growth favoring criilmenc students, the 
nontraditional measures provided the most dlriet evidence 
atudents' metacognitive awareness of readin| icrategies and of 
their oopiitive processing when using scrafJi|iis. Cciisequet^tly , 
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whll^B shore studies and tradtttlQTial paper- and- p#nell measures may 
hm a^^eqtmte in inafcructlonal sC'LAciies wher© th© outcomes emphaslEe 
mmmowtcy rather ehw rifleetion, eomplexity of cognicivs laarning 

dgiaan^ds that: the daii|n of instr%ietlonal studlas whieh deal with 
thmi^^ outcomes ba Isngtr and include nontradltlonal maaaures of 
pecf^^rmanoe , 

MathodQ lo pleal Implleatlons . Finally, this study suggesta 
thte^^ methodologleil Implleatiora^ . Firsd it is a strong arguraent 
for r^iaturallitle riiaarch chat eonduetad in actual clasarooms 

wh^r^^ the congCralnCs of teachin.g influenea the Instructional inno- 
vati^^n* In amy othir latting, ^ns never knows whather the innova- 
tion can be iffiplsmsnUd by raal eeachars or not, Saeondp as noted 
aa£lJa,©r, InsttUcCionil rasaaroh should be longitudinal, especially 
whan the desired outcsmas ara aQgnitive understandings , beoause 
mzMd^^mm of less than an acadaml^ year in duration are less likely 
to c^apture the changsi in studant:^' strategy uaa. Finally, staff 
di^^^B.opment im cfueUl in instructional studlas whara the innova- 
tlof. being atudlad involves mor^ than procaduralizad instructional 
rout^a.nes* When thi Intarvantion focuses on major kinds of decision 
mafci^^g such as thoie raqutred o£" the teachers in this study, a 
ca^eflEully constructed staff dav^Xopment model is necessary to 
enauBd'e that teachefi change thal^s^ Instructional behavior enough co 
tomt^mi^ diffarenees In itudant ouceomes. For a detailad dlseussion 
of Cteie staff developaint Impllemtions , see Putnam, Roahler and 
Duff^y (in press)* 
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Whlla thm findings of the Teachetf EHplana&i©n tejact 
relatively eoneliijlve, ch@M are nrnvmrth^laai ff iva tim qumitlesTis 
abouc Instruction which this projaeC gen^med. 

First, bseause of the gradual way in Wctm. gttidinta* undfar = 
standings devalopsd In this proj ecti a loniicu^^iial icudy of fclie 
impact of taaehar axplanatlon Is needed. Ths i^ta suggait tha-^c che 
sff#cts of eonsisGsnt and Mplicic aHplatiitiQns^ about the m€rit=^l 
prooassaa involved in uitng akllli as sctaUgl^ ^ Would be eVer^ mora 

effaetlva if students received jueh inaetucdoi^ ffor IsngsE^ tha tl one 

academio year. 

Seoond, as important as eHplicitne#§ about mstital ptocmmm^ Ing 
apparently is, the degeriptive data from chls ^ eet luggsst that 
it is not enough to simply aHpllslc, Ifiiiaa^^, chart are q^si.a.li = 
tatlva dimensions to the instruetlonal itttiriee ians that oceu& 
during explanations whloh cause insCtUQCtenw mm or le^^ 

affective (Duffy, Roehler, &Rackli£fa, tn^tm . Additional^ stu- 
dies must be eonduGtad to identify chasa qwli&^tivi dimensloi^s 
and, ultimately, to test them In e^psf irflfefltal m ^udlai. 

Third, techniques for measurtng duc^oiiis i^^soetod with stra- 
tegic reading must be further refined to"^ m Liri Cutm insti^iae- 
tlonal studies. While the measures of #tudinC ^wannsss and stu- 
dent cognitive proeessing used in this itudy iff f ^^tivily dis- 
criminated batween treatment and traaC^d esnE^^l studsntg, 
Improvemants In each of these measures ^t^nsttf-^d* RieQfflaend^H.cions 
regarding these changes are provided eli^^hifi <Duffy, Roahle=^, 
Meloth, Polln, et al* , In press). 
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Fifch, mu deieripctva worVs -needs Co be done regarding what 
CO may #fe\idsnGs mbout cha GogwL_tive processing one doea when 
applylfig sktlls strategleally, LL^ctle InfomaClon is available 
regardins ch^unlverial feature^ ft f sueh reasoning or whather che 
idiosyneractc meure of eogniciv© -processing precludes any univer- 
sal features, Gonsequently, th^^t is currently littla of a speci- 
fic nature that e an be conftdenciy included In eKplanatlons about 
mental proeajiln|. Mora study of the qualitative dimensions of 
teacher's d^^cflptions would help =alleviate this problem* 

Finally , interview data fr^m ^participating teachers suggest 
that thera imMm variation in te^s^mchers' abilities to conceptua- 
lize both reading as a straceglc p^^ocess and teaching as the provi- 
sion of substantive explanacory In— formation (Duffy 4 Roehler, 1985; 
Duffy, Eoehlef, ^ Putnam, In prasi^ , Further, these data suggest 
that teachers' conceptions abouc r^^ading and instruction have an 
impact on their sffectivenesa In c^^eating student outcomes. This 
relationship niids to be SKplorad ^^ore fully in future studies, 

Conclu slc^ns 

Tha Teachir Explanation Froja^^t is important for two major 
reasons* Ofl© li Instructionai ; tt^^^ other is methodological. In- 
struct lonally, U establtshaa th% ^importance of explaining mental 
operations, Tiiehers who expll0tc3,y explain the mental acts 
Involved in using skills strmcegte^mlly have more success with low* 
group students. Consequently , #5^p^lanation of mental processing is 
a component ©f Instruction whleh flu-jsr, be carefully developed and 
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conseiously employed* Methodologically, this study astabltshes the 
potsnclal for studying Instructton in natural settings. Instead of 
eondueting instruetlonal studlss using (a) a researcher as the 
teachert (b) an adjunet currieult^ and/or (e) limited lengths of 
time, this study eondueted Instruetional research using regular 
classroom teachers and the mandated curriculum for the entire 
academic year. While such naturalistic experiments are difflculc 
and ccstly» their ecological soundness adds a unique dimension of 
validity t© Cho results. 
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WHITTEN LITEHACY FORUM 



Sine© 1977, researchers at Che Inscituca for Research (XRT) on 
Teaching havs engaged in studies of che teaching and learning of 
wriclng. Thssa studias have involved an incerdisciplinary research 
staff and collaboracing teachers from elemencary, middle and high 
schools. In 1979, we were awarded an NIE grant: Co conduce field 
work research in an elemencary and a middle school classroom. This 
sCudy combined methods from cognitive psychology and the echnography 
of communication to study teacher planning and the social contexcs 
of writing instruction. The four teachers involved in the study 
were active throughout providing research data and helping to shape 
the direction of data analysis. 

The current Written Literacy Forum grew out of chis association 
between teachers and researchers. Since its establishment in Sep- 
tember 1981 j the ForTom has Involved 8 to 10 teachers and researchers 
working together to bring research on writing into practice in the 
classroom. FoTum deliberations have addressed the following ques- 
tions: What are the current problems and challenges of writing 
ins true tiott in our schools? Why is writing difficult to teach? 
What roles do taachars play in supporting writing development among 
their students? What is the nature of teachers* response to their 
students' writing? How can microcomputers becorae part of th^ 
writing classroom? 

In the past three years Forum participants have organized 
literature reviews ^ conceptual papers, and teacher/researcher re- 
treats to address these questions. Looking back over our project's 
history, three themes emerge as central to the work: (a) the rela- 
tionship between scientific knowledge and practical action, (b) the 
ways in which teachers think about school writing, and (c) the 
nature of public schools as environments for teaching and doing 
expository and creative writing. 



Christopher Clark and Susan Florio^Ruane (coordinators) 

Saundra Dunn 
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WRItTEN LITERACY FORUM 
Introduction 

"Why Is it so difficult to teach writing?" This enduring prac- 
tical problem guided the work of the Written Literacy ForujTi for the 
past five years. Trying to help teachers answer this question, the 
Forum has bean a source of knowledge about three related issues: 
(a) the relacionship betveen scientific knowledge and practical 
accion; (b) the cognitive process and other behaviors that teachers 
engage- in while planning, implementing, and revising writing curric- 
ula; and (c) the nature of public schools as environments for teach- 
ing and doing expository and creative writing. 

The first of these issues lies at the root of the problem of 
bringing knowledge generated by research into practice in ways that 
improve teaching and learning. The second issue concerns a central 
mission of the IRT: describing ways in which teacher thinking, 
planning, and decision making affect what is taught and how It is 
taughc. The third Issue addresses the difficulty of teaching writ- 
ing by documenting how the social, temporal, intellectual, and 
institutional aspects of schooling affect teachers and students. 

A fundamental assumption of the Written Literacy Forum is that 
improvements In the quality of written literacy education come from 
the actions of educators who appreciate the cognitive and emotional 
demands of writing and who understand ways in which the context of 
schooling can limit or enable Its teaching and learning. Working 
with a group of eKperienced teachers in the Forum gave IRT re- 
searchers an opportunity to share theory with practitioners and use 
their questions and insights to help frame meaningful studies of the 
teaching of wrlting. 
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The final progress report of the Wriccen Liceracy For^ain has cwo 
parts. First, the report suinmarises the work of the For-om on :h€ 
three related issues of (a) theory into praccice, (b) schools and 
classrooms as contexts for wricing instruction, (c) teacher chinking 
about writing. Second, the report provides an annotated bibliogra- 
phy of articles^ reports, papers, and book chapters published by che 
members of the Written Literacy Forum on chase three topics. 

Summary of Forum Insights and Accompli shme-cits 
Relating Reseagch_t^ th_e Practice of Teaching 

One of the central purposes of the Written Literacy Forum was 
to learn about and experiment with ways of bringing together re- 
sea.rch and the pracctce of teaching. For us as researchers this haS 
been an educative and humbling experience. As we came to see the 
teaching of writing from the perspectives of Forum teachers, we 
realised that research and theory play only modest roles in improv- 
ing and sustaining good practice. These modest contributions are 
certainly worth pursuing. But this lesson in humility changed the 
way in which we thought about the "research into practice" problem. 
Our original framing of the Issue was both idealistic and conven- 
tional : 

A great deal of high-quality research and theorizing 
about ths teaching of writing has been done and 
published; however, it is published in forms and places 
Inaccessible to practicing teachers, t^^at can we 
(researchers) do to make this knowledge available to 
teachers in ways that they will find directly useful in 
raformtng and Improving their own teaching and writing? 

This paraphrase of the origir, il Forum mission statement casts 

our work as that of solving a subject matter specific dissemination 

preblem. It entails a number of assumptions that now, five years 
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later, appear to ba unsupported. First, ic assumes chat chere is a 
large well- developed body of research literature on school writing. 

Sacend, the mission statement implies chat researchers are in 
the belt position to interpret published literature aud to accomo- 
data it to the practitioner audience (typically seen as a single 
audienGe with eommon language, problems and concerns), 

Thirdp it implies that knowledge and information are the most 
important fruits of research and theorizing in terms of solving 
problems of practice, Furthermore, the mission statement implies 
that there is a high degree of transfer value and applicability of 
research knowledge developed in one particular setting to other 
particular settings. 

Fourth, it Implies that there is a readiness on the part of at 
least some teachers to change their ways of teaching writing, if 
only research would convincingly show the way. A related assumption 
is that teachers frame at least some of their problems of practice 
as "well defined problems with my teaching of writing, for which 
there Is a solution presently unknown to me but probably known to 
some researchers . " 

Our experiences in the Forum indicate that these assumptions 
are flawed in at least the following ways: First, while there is a 
literature of research on writing (see, for example, the Scardamalia 
6i Berelter, 1986, review) much of the research does not include or 
address the important constraints and realities of writing in school 
classrooms . 

Sacond, researchers dc have something to offer by way of inter- 
precatiQn of the literat , but we know relatively little of our 
multiple teacher audiences, their background knowledge, concerns, 
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moti^^es, and languages. Here, we need considerable help from 
ceachars in making sensible, audience-sensicive incerpra tations . 

Third, we have discovered chat; ceachers have liccle diracc use 
for knowledge and inforaatlon that: is deeonteKtualised ar^d general- 
tzed from studiaa doiia in satcings diffarsnc from chair own class- 
rooms , 

Fourth, wa baliave that even good taaehars are not eager Co 
make dramacic and labor- intens ive changes in chair ways of ceaching 
writing and they are noc looking to the rasearch communicy for 
solutions to wall=dafined problems of practice. The "big problems" 
of sehool writing are not well defined, and they are inextricably 
bound up in a whole complex of issues: cDntexcus" curricular, 
professional rjles, student expectations and abilities, teachers' 
general feslings of efficaciousness and particula?r competence as 
writers, and teachers' understandings and accepCanca of the limits 
of professional responsibility. 

Schools and Classrooms As Contexts for Writing Instruction 

Out of fiva years of reading, writing, and researching with 
educators, we hava developed a clearer understanding of the phenome* 
non of "school writing. '* Writing is not a private mancal process 
chat can be parsad into a series of inevitable steps. Writing is a 
set of tools for communication available to the members of a cul' 
tura, Lac^rning to write depends on cultural membership and partici- 
pation in institutions where writing is defined and used. In our 
culture, the school is the institucion most responsibla for teaching 
writing to the young. The history, social functions, and normaciva 
order of schools are powerful forces shaping the writing that Is 
caught and learned there . 

' ^ 1 d 
^ 



Schools define Che range and ty^ms of wr icing scudsncs will lea 
Sehools also decarmina the purpesa to which writing is puc. Scu- 
dants are socialized to write accordingly, Some types and purposes 
of writing taught in school are available to be learned nowhere else 
in the culture. Others foreshadow the writing students will do when 
they enter the adult world of work. Some forms and functions of 
writing learned by children outside school may not be recognised or 
valued in a student* s school experience. 

The teacher's role is largely set by the history and social 
organisation of schooling in our society. The teacher has the 
right and responsibility to communicate the standards to which 
students will be held when they write and to assess students' pro- 
gress in achieving them. In addition, teachers are responsible for 
planning writing tasks for students. Teachers are Initiators and 
audlenca/evaluators for most school writing done across the grades 
and across subject: areas. 

Although the nature of the teacher *s rights and duties is 
largely predeterminedj how teachers actually carry out their work is 
modaratad by their knowledge ^ beliefs, and attitudes. We know a 
great deal about how taachars shape and color what happens in class- 
rooms as a function of their implicit theories about (a) how to 
taaeh, (b) what sehools are for, and (c) how children grow and 
laarn. Thm Written Llteraey Forum has illuuninated some of the ways 
taaehars* knowledge and beliefs about writing shape that part of the 
eurrieulum. 

Students enter the classroom already having learned a great 
deal about how to act, communicate, or organise themselves to learn. 
Their background knowledge comes from the family, neighborhood, peer 



group, previous school experiences, and wider forces in che culcur© 
aueh as books, television, and cormercial products. Al chough caach 
ers are delagatad the auchority to organize the learning environ- 
ment, teachers and students work togecher to create classroom life 
and cocMQunicaCion, The participatory nature of classrooms is both i 
resource and potential source of conflict in the language curricu- 
lum. Forum research illiiminated some of the ways that teachers and 
students negotiate the fornis and functions of writing. 

Flgura 1 is a model of many of the social and intellectual 
factors opsrating when teachers and students come together to study 
writings At the center^ and most visible to participants and 
analysts, is the teaching/learning encounter. In Figure 1 that en- 
counter is the "writing conference" or meeting in which teacher 
and student (s) communicate about a written draft, (The encounter 
might also be a lesson, test, laboratory eKperiencej or other school 
task*) The conference is the setting in which propositlonal , 
procedural, and normative knowledge about writing are communicated. 
It in the place where teachers teach and learners learn about writ- 
ing in the most explicit and direct way. Because of its ubiquity 
and importance in writing instruction^ the members of the Fort^ 
devoted a great deal of time and effort in the past five years to 
understanding what occurs whan teacher and student meet to talk 
about text. 

Despite the centrality of the writing eonfarence in Instruc* 
tion, Forum research found that teachers- and students* talk about 
text is not reducible to a discrete set of topics or techniquas. 
What occurs when teacher and student(s) meet in writing instruction 
Is shaped by a myriad of contextual factors. Figure 1 Includes 
among those factors teachers ' prior knowledga and beliefs about 
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Figure 1, Model of the writing conference as iuscrucLionai couvu'rs^u iuii. 
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^yi^ing and how it is Caught and learned, students' background 
axparienees that shape their unders candirig of writing end of appro = 
priste ways to communicaCe in school, and school and discricc poli- 
cies chat influence classroom communication in many ways. Assess- 
mentp currieular requirements, materials, insarvice education, and 
limits on time and space are among the contextual factors from 
outsida the classroom shaping what occurs when teachers and studencs 
meet. And, since schools exist to serve and perpetuate state, 
g-ommuntty , and national values (both transitory and historical) , 
these also shape the writing that is done in classrooms. 

Until the last few years, writing, though valued, was relative- 
ly invisible in the school curriculum or in the curriculma for 
teaehar educmtion. Moreover, writing was not accordad "regular 
subJaQC matter status,*' Few districts had explicit writing curricu- 
la, there were few published materials available for teaching wric» 
ing, and tlma in the school day was not regularly provided for 
writing instruction. Working under these limitations, teachers 
claim that writing Instruction in their classrooms tends to have an 
ad hoc quality with no clear and coherent sac of currieular goals, 
few meaningful activities, and no theory of instruction connected to 
writing growth and development. 

The convargance of intellectual and social factors on the 
teaching/laarning encounter is an appropriate topic for research on 
writing instruction. Many factors shape classroom communication 
both orally and in text forms. As Figure 1 demonstrates, what 
teachers and students write and talk about limits the range of 
©pportunitias to learn available to students. Thus a focus on 
classroom communiGatlon and constraining factors incernal and 
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e-Kternal to the classraom helps us Co understand whac, in ia.cz, is 
tau^G and learned in the name of school writing. 

Teacher Thinking About Wrltina 

One of the caacher^s most complex and difficult Jobs is 
manage the myriad of contextual factors converging in the classroom. 
In the case of writing instruction, this problem is particularly 
difficult. Teachers (both elementary teachers and those at the 
secondary level whose expertise is not in English/Language Arts) 
l^ent their lack of experience and knowledge of writing either as 
writers themselves or as teachers of writing to novices. In this 
regard teachers report that while they are clearly in authority 
whera school writing is concerned, they hardly view themselves as 
authorities on the subject. 

So, after years of thinking, watching, listening, talking, and 
teaching f what do we claim to know about how teachers think about 
writing? We stauDarize our understanding of teachers' views on 
writing under four headings: Writing is different; Writing is 
demanding; Writing is personal; and Writing is an art- 

Writing is different . Teachers think about writing and the 
teaching of writing as dif feret ; from the other subjects taught in 
sehool. Writing is not talked about in terms of published curricula 
or writing progrms. ("Wa do SCIS Science, Ginn Reading, DMP Hath, 
and Social Studies, but for writing, we're on our ovm,") 

Writing also differs from other school subjects because it is 
treated as a subject of direct study, practice, and evaluation, and 
also as a medium through which students demons trace academic compe- 
tence in other parts of the curricultua. (A case could also be made 
that this Is true of reading and math, but the teachers with whom we 
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workad did net aee it that way,,) Thirdly, writing is seen as 
dlfferant because the content of school writing (when ic is 
something meaningful to the authors) is often the author's personal 
experiences, perceptions, opinions, and Imaginings, Under these 
eircumstances * the teacher* a role as an authority, expert, and Judge 
are considerably less certain than in parts of the curriculum where 
the superior knowledge, access to information, practice, and 
maturity of the adult teacher set him or her apart from and above 
the students. 

Writing is demanding . Teaching writing and doing writing in 
school are difficult and demanding pursuits that do not seem to 
become easier with time and experience. Surprisingly, experienced 
teachers tell us that teaching writing becomes more difficult each 
year, because their experiences lead them to see and to risk more 
possibilities for themselves and their students. Vricing, like 
music, permits of endless variations on infinite themes. 

Because of this openness of the potential tasks of school 
writing, and because of the relative absence of curricular structure 
and content, teacher planning for the teaching of writing is more 
demanding than planning for "teaching by the book," Teachers of 
wxitlng become, of necessity, curriculum builders and evaluators-- 
tasks for which they feel 111 prepared. 

Time spent in classroom writing activities is challenging and 
uncomfortable for teachers . Initiating a writing activity, moti- 
vacing students to begin writing, helping many individuals to orga- 
nise their Ideas and to muster the courage to be playful and to take 
risks, and managing one*s om behavior in a setting in which cues 
about how students are doing are vagus all contribute to this 
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discomfort. Writing activities do not fit wall wi-hin che and 
space eonscraints of the typr'cal classroom and school da:/, wr icing 
is vulnerable to tha inCerruptions and discraccions that characuer- 
ize classroom life. And che tension between encouraging free and 
axparimental self-expression and encouraging correctness of spaL- 
ling, punetuaticn* and other surface features is always presenc. 

But the demands of teaching writing do not stop at the end of 
the sGhool day. The teacher must read and respond to all this text. 
The more successful a teacher is in having students write, the 
greater the demand to read and respond to student authors. Beyond 
the sheer time and energy load presented by teaching writing, few 
ueachers are happy or confident about: their ability to respond to 
the student writer in ways that are helpful, either for revision of 
the work in progress or for application to the next writing assign- 
ment. And this feeling of helplessness is exacerbatad by the fact 
chat the teacher finds hGrself or himself in the conflicting roles 
of audience, consultant, editor, and evaluator. Many a teacher* s 
Sunday evening has been ruined by slogging through the painful 
ritual of "marking up" the margins and text of stacks of student 
writing. 

Writing is personal . School writing Is personal (and occasion- 
ally emotional) for both teachers and students. Students are seldom 
mora vulnerabla than when they write, for writing Is a rather 
permanent fom of self -expression, subject to interpracation, mlaincer 
pretacion, and criticism by others. The distinctivenass and (often) 
unattracclveness of students' penmanship ties the writer to the text 
and may reinforce and exaggerate feelings of Incompetence. Excel- 
lent writing typically takes more time, energy, and revision than 
the classroom calendar and routine permit; thus children rarely 
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expsrienca cha personal rewards of producing work worthy of jusci- 
fiabla pride of authorship. 

From the teacher *s point of view, his or her own confidence and 
skill as a writer have profound effects on the t^/ays of teaching, 
thinking about, and responding Co sCudencs . .Iters, Yst few 

taaehers are confident, compecenc, and raflectiva writers (teaching 
is an oral profession) . Teachers d^raw heavily on their own 
remembered experiencaa (good and be ) as student writers in planning, 
deciding, and responding. Teachers, for better, and f c ^* worse, put a 
lot of themselves into the teaching of writing. 

Writing is an art . Finally, teachers tend to think about and 
talk about writing as an art. Not being artists themsalvaSp the 
image of art and artistic performance antailed here includes heavy 
attributions of talent, natural ability, and inspiration as essen- 
tial elamenta In good writing. But because talent, natural ability, 
and Inspiration cannot be caught, this way of thinking about writing 
and writers tends to relieve teachers of the felt sense of 
responsibility for the quality of student performance* Low 
expectations can become self-fulfilling prophecies, reinforced by 
the occasional student who does indeed write wellj in spite of cha 
apparent absence of special taaching. 

So, what does this add up to, the claims that teachers think 
that Writing is different; Teaching writing is demanding; Teaching 
writing is personal; and Wrlclng is an arc? 

Writing tends to be slighted In toarican public schools. It is 
attended to less than other subjects because (a) the teaching and 
doing of writing do not fit very well with the way schools are 
(noisy, collective, interruption- filled, Judpaantal, evaluative, 
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competitive) ; (b) teachers feel uncercain about how to teach an. now 
t© raspond to sCudenc writers ^ and the students chemselves resist 
making themselves vulnerable to criticism of chsir very lives, 
experiences I ideas, and opinions; (c) teacheis and .students under- 
estimace the amount and kinds of effort Involved in creating an 
exeellenC piece of writing- - chay think It should be easier, if chey 
were doing it right. From this, it is easy to slip into the dis- 
couraging belief that "talent" (and lack of talent ) explain the 
variance in performance and Chat there is little to be done in 
classrooms to help the untalented majority. 

Implications for Future, Res eacgh on School Writing 

One of the central purposea of the Written Literacy Forum has 
been to come to understand the relationship between research (on 
writing) and the practice of ^teaching writing. We have come to 
believe that for research to contribute to the improvement of 
writing Instruction, the design, execution, and reporting of that 
research must take account of the ways in which teachers think about 
writing* Research that is likely to have positive and lasting 
effects oil teachers of writing will probably be different, demand- 
ing, personal, and artistic just as writing itself is. To be credi- 
ble and relevant to the concerns of practicing teachers and to be 
Intsrpretabl© within their frames of reference, research on writing 
Instruction must be done in the classroom, with all its complexi- 
ties, with teachers and even students intimately involved in the 
research process, and over a long enough period of time to test the 
staying power of the concepts and techniques under study. Break- 
throu^s are not likely to come quickly or cheaply, for the 
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organi^a.tion of schooling is 
logically supportive of good 



robusc and hostile Co che condlulons 
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Im plleaGiQns of our Work for Praccitioners 

The Fon^*s work has impliaacions for improvemenc of writing 
inscruccion; however, our descriptive studies and discussions with 
teachers do not yield answers for teachers so much as chey provide 
quescions and assertions which serve as starting poinCs from which 
educators can examine research, reflect upon their own practice, and 
plan for change 

In a recent research synthesis prepared by Forum members for 

the Educator's Handbook , we summarized our approach to problems of 

practice as follows: 

Over the years, the Written Literacy Foruin has encoun- 
tered a number of recurring questions about writing in= 
struct ton. Of importance to both the teachers and re- 
searchers who make up our group ^ these questions echo the 
concerns of teachars across the nation who were suE^eyed 
recently by the National Institute ,of Education, Among 
th© questions asked are the following' What are the 
current problems and challenges of writing instruction in 
schools? Why is writing difficult to teach? What roles 
do teachars play in teaching writing? What is the nature 
of the classroom as a place to learn to write? What does 
the futur© hold for th© tasching of writing? (Florio- 
Ruane 6s Dunnp in press) . 

Thes ^ broad questions overlap and do not lend themselves to 
neat and easy answers. But in asking themi the Forum has taken an 
important step toward interpreting and applying the enormous amount 
of research presently being conducted on writing instruction. Ap- 
proaching research in terms of perennial problems of practice such 
as those named above , teachers, administrators* and policymakers can 
be encouraged to eKamine education in their own comnunities more 
critically. 



If research on writing can be useful to educators In chis 



endeavor, it will be to the extent that it offers them concepcual 
tools to use in framing and solving their own problems. Research 
cannot solve the problems of praetitioners , but researchers and 
educators can participate as partners in inquiry into effective 
teaGhing for literacy. The Forum is one model of this partnership. 

Our research Into praccice has yielded a series of assarcions 
about issues of consaquence to the improvement of writing instruc- 
tion. These issues must be addressed by teachers, teacher educa- 
tors, administrators, and researchers who seek to improve literacy 
education. A partial list of these issues is provided below: 

1. Teacher preparation -' -Many teachers are ineKperienced or 
lack confidence in themselves as writers. We need eo learn more 
about what kind of knowledge of the writing process, of the teaching 
process, and of writing development would prepare teachers to teach 
writing more effectively* 

2. Instruction ' 'Teachers experience tensions in writing in- 
strueclon between teaching about the conventions of the language 
(grammar) and encouraging students to write freely and create their 
own styles and voices. Research and practical eKperlence must be 
applied to the managemenc of this tension. 

3* Curricultim ^ ^ In tha absence of adequate preparation to teach 
writing j teaahers may find themselves teaching writing as they were 
taught. Often this teaching takes a lockstep approach in which 
vocabulary precedes sentences ^ sentences precede extended text, and 
extended text is rarely written by most students. In addition, 
teachers express difficulty in responding to students* writing at 
levels other than the word or sentence. We need to learn more about 
the limits of response to writing and the kinds of response most 
likely to enhance students' writing growth, 

4* Teacher's role and classroom context "The "process approach" 
to writing is growing in popularity and prominence in our elementary 
and secondary schools. In this approach students write multiple 
drafts of longer texts, and teachers play a variety of instructional 
roles. At various times in the student's planning, writing, and 
revision of a document the teacher may alternately encourage or 
motivate writing, offer technical assistance, help the writer to 
clarify meaning and intentions, and aid in the publication of a 
student's work. We need to learn more about these and other in- 
scructional roles and realistically assess their efficacy In crowded 
classrooms and curricula. 




5. Flarming^ - Plannlns for writing instruction appears co diff=^ 
somewhsG from plaiming In other academic subjects. This may be due'° 
in part to ch© nature of writing itself and also co the relative^ 
absanee of districc mandates and packaged curricula for writing. in 
writing, teaehers are challenged to create chair otvn curricula, y©' 
find that SKperlenced taachars tand to develop loosely framed long- 
rangs plans for writing and emphasize fleKible, activity ^based plans 
for individual lessons , This approach to planning differs from the 
lesson and unit planning typically taught to beginning teachers and 
evidenced in research en thair thinking. 

6. TechnoloEY'-Tha future of writing instruction includes the 
application of computer technology. Computers are used to teach 
various aspects of the writing process including drill and practice 
of isolated skills, tutorial programs teaching elements of text 
structure, software offering electronic mail and other interactive 
writing opportunities, and word-processing programs. Research on 
computers and writing is in its early stages. Research and practi- 
cal experience should enable critical assessment of the computer as 
a tool for teaching writing. Teachers play an essential role in 
adapting instructional technology to their writing curriculum and 
its goals. Thus when approaching new technology^ they must be learn- 
ers who also lead in the application of computers to writing In- 
struction. 



Annotated Bibliography 
This section offers the titles and brief annotations describing 
several published pieces dealing with each of the major themes of 
the Forua's work. The annotations, taken together, constitute a 
brief statement of major conclusions. 



Florio, S., & Clark, CM. (1982). The functions of writing In an 
elementary classroom. Research in the_ Teaching o f English 
16, 115-130. 

This article summarizes the theoretical and empirical founda- 
tions of the Written Literacy Forum* To quote the abstract: 
"Little is known about the role played by writing in the lives of 
children either inside or outside school." The ethnographic study 
of writing in the classroom can inform us about the perspectives of 
both children TOd their teachers concerning writing and its comL. Z'^- * 
cativa funccions. Tliis study analyzes the functions of writing in 
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one elementary classroom. Tha following four functions of writing 
ara identified in the classroom; writing co parcicipace in com- 
munity , writing to know oneself and othera, wricing to occupy free 
time i and writing to demonstrate aeademic competence . These four 
functions are not conmiented on directly by participants but inferred 
by ethnographic study to be the purposes for which their writing is 
undertaken. As such, the functions are interprecable in light of 
tha social context of school and classroom and constituCa an 
informal writing curriculum.. Understanding and awareness of the func 
tions of writing in the classroom can aid the acquisition of writing 
by helping teachers to furnish and take advantage of meaningful and 
divarsa opportunities for studenc writing," 

Clark, C.H. , 6s Florio^ S. (1983), The Written Literacy Forum: 

Combining research and praccice. Teacher Educat^ion Quarterly . 
10,(3), 58-87. "~ 

This article describes the . n, organization^ and early 
fruits of the Forum to an audience of teacher educators. Tha Foruin 
tm offered as an example of collaboration p human and institutional 
ralmtionships , and intardapendence among rasaarchars and teachers. 
Tha articla racQunts tha evolution of tha Forum during its first two 
years of oparatlon and includes an appendix of teacher- developed 
matarials usad in Written Literacy Forum inservice activities. This 
appandix is notable in that it represents tha first publication and 
dissamination of text written by Forum teachers. 

Florio-Ruana, ^ Dohanlch, J. (1984), Communicating findings by 

teaehBr/ researcher daliberation. Language Arts , 61 , 724-730. 
(Alio avatlable as Rasaarch Serlas No. 151 i East Lansing: 
Mlohigan Stat© Universttyp Institute for masearch on Taaching) 
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This paper questions che time -honored , research -co -prac cics 
tradition. The authors are a researcher and a teacher who were 
mambars of cha Written Literacy Forum* They describe the Forum's 
delibsrations about tha teaching of writing in classrooms. The 
authors not© that taachers and researchers oparate In different 
profasslonal conmiunitias and may have different views about cha 
ralavanca and usafulness of research f indinga , Deliberation between 
teachers and rasaarchers affords teachers control over the interpre- 
tation of research findings for their own practice and allows re- 
searchers access to new perspectives on findings and new under- 
standings of teachers' concerns. 



Florio-Ruana , S. (In press). Conyersation and narrative in collabo" 
rat Ive re s e arch (Occasional Paper No. 102). East Lansing: 
Michigan State university, Instituce for Research on Teaching, 

The Written La\teracy Forum taught us many things about teaching 

writing, but it also served as an exparlment in bringing the worlds 

of research and teaching together. This paper reports on the latter 

Forum activity. In conversation, Forum teachers and rasaarchers 

da llba rated tha follow^ing questions : For what audiences and pur- 

posas is aducational research conducted? What forms of language are 

used t© coimunlcata research knowledge? How does research knowledge 

differ In Its contant and form from tha knowladge held and used by 

teaehars? What is the status of each kind off knewledge In the field 

of aducation? This paper reports on how the FoTvm' s deliberations 

encQuragad members to state and examina their assumptions about what 

rasaarehars and teachers claim to know. Tha paper alsc explores 

soma of tha diffarentt ways researchers and teachers express 
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knowledge about reaching and looks ac che views they hold of chemselvts 
and each Qthar aa professionals. 



Dunn, S,, Florio-Ruana , S., & Clark, CM, (1985). The teacher as 

respondant to the high school writer. In S,W. Freadnian (Ed.), 
The aequisitlon o wriuten language: Response and reviglon 
(pp. 33-50), Norwood, N J : Ablex. (Also available as Re- 
search Series No, 152, East Lansing: Michigan Scaca 
Univaraicy, Insticuce for Research on Teaching) 

An imporcanc thame chroughout the work of the Forum has been 
the issue of response to student wricars. This rhapter eKamines 
response in the context of high school craative writing. This case 
study illuscraces one writing teacher's approach to the role of 
respondent to his student writers. Three researchers spent one yaar 
documenting his planning and teaching and eliciting students' per- 
spectives ©n tha writing thay did In his class. Tha many roles this 
teacher enacted during writing instruction and the variety of types 
of rasponse he offered to his students (e.g., teacher as motivator, 
coachj modal) are dascrlbad, 

Thomas J D.B. (1985, Fabruary) . Univer sity res earchers and teachers 
as jcollaaguas in elassroom research . Paper presented at Meadow 
Brook Research S3rmposi^ on Collaborative Action Rasearch in 
Education, Rochastar, HI. 

This papar was prasantad by one of the teachers who was In- 
volved with the Foruia for sevaral years at a conference on collaboia- 
clva rasearch. Through her descriptions of the development of her 
relationship with university resaarchers, she opens for discussion 
many issues with respect to collaborative research. In ^Thomas * s 
words, the researchers "seemed to be genuirialy Intarestad in how wa 
taught children, aspacially writing, ... My incelleetual ago 
soared, as this was the first time in my teaching career that I had 
discussad teaching with colleagues over a consistent extended period 
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of Cima" (p. 2)* But sha also cautions chat, because Caachers and 
researchers come from two distinct environments, building collabora- 
tive relationships requires hard work and trust buildins, Ajnong the 
issues Thomas had to adjust to ware language differences, the slower 
pace of raseareh (in contrast to teaching) , the differences in the 
tasks of daily routines of teachers and researchers, and changes in. 
relationships with alementary school co-workers as a result of her 
involvement with this research projecc. 

Florio-Ruane , S., & Dunn. S. (In press). Teaching writing: Soma 

parannial questions and soma possible answers In V.R. Koehler 
(Ed.), Thm_ Educ a t o r ^ s Handb o ok , New York: Longman. 

Tliis chapter offers a selective review of the current field of 
rasaareh on writing and writing instruction. Our work with the 
Forma has strengthanad our conviction that if research on writing is 
to be useful to educators, it will be to the extent that it offers 
them concaptual tools to use in framing and solving their own pro- 
blems* Thus, this chapter is organized around several questions 
that are of perennial concern to teachers, atoinistrators , and 
policymakers* ^song the questions asked here are the following: 
What are the current problems and challangas of writing instruction 
in schools? Why Is writing difficult to teach? What roles do 
taachars play in taachlng writing? What is the nature of the clas- 
sroom as a place Co learn to write? What does the future hold for 
the teaching of writing? 'Hia chapter includes an annotated bibliog- 
raphy for use by teachers and curriculma davelopars . 

ciark, CM. (1986)* Research Into practice- Cautions and qualifi- 
cations. In T-E. Raphael (Ed/), The contexts of school- 
based literacy (pp. 281-293). New York: Random House, 
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At the heart of the mission of chs Wriccen Licsracv Foruji\ ts a 
search to understand eonscructive and. mutual influences of research 
on practice and of pracciea on rasearch. This chapter, originallv 
offered as a paper presentation at a conference of teachers of 
writingi cakes the position that research can best serve teaching 
when three conditions obtain: (a) The research questions, design 
decisions ^ and interprecacions are formulated jointly by teachers 
and researchers; (b) the process of inquiry is appreciated as a 
powerful professional developmenC opportunity for all concerned; and 
(c) the fruits of the study of teaching are construed as includins 
six classes of outcomes, namelyj relationships among variables * 
concepts; theoretical models, questions, methods of inquiry, and 
case studies. The author calls on teachers and researchers to think 
about literacy research as service as much as science and to take 
more optomistically responsible action in communicating about liter- 
acy education. 
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SCIENCE TEACHING 

In ipita of the major efforts made during thm last 25 years to 
improve iclenee teaehing and seisnes currieulum materials, s^tudents' 
mastery of imporcanc seientific concepts and principles eontinues co 
hm less than what it should hm for a teehnologieally advaneed nation. 
In particular, students' prior misconoepcions about soience topics 
often interfere with their ability to get the intended meaning from 
scisnea lessons. Presently, however, few teachers or curricula 
developers srs fully a^are of these misconcsptisns and their affects 
on student understanding, 

In the past, the Science Teaehing Projecst has developed science 
program materials that provided teachers with specific infOTOation 
about student misconceptions and suggested aotivities that might help 
students to overcome those miscQnceptions * These materials produced 
Important improvements in teacher behavior and student learning. 
Over the past two years, projeot staff have been investigating the 
effects of teacher training as an alternative means of communication 
with teaehers , and they are investigating haw teachers' knowledge and 
beliefs affect their teaching behavior and their students' learning. 



Charles toderson and Edward Smith (coordinators) 
Kathleen Roth 
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SCIENCE TEACHING 
Prajac^ Summary 
Baekfiretand and Da sign ox^ thp Stud-g 

Ow£ present syBtmrn of SGlanca aduGation is noc working very 
wall. This fast is decymentsd noc only in a variety of raporta on 
the present criBis in seisnce and mathematics education ^ but also in 
our own resimrch on Btudents antaring coLlag© seimnca courses 
(Anderson, Sheldon^ k DuBay, 1985; Bishop & Andarson, 1935; Hollon & 
Anderson, 19S5) , It appears that in most saianea eourses only a 
small minority of tha studants ara t^ly laamlng with ^derstanding . 
Wm hava coneluded that one of tha most basic problems with soienca 
teaehing sterns^ from a misunderstanding by teaahars and curriculum 
davalopara of how laarnlng with understanding occurs * 

Studants generally enter seianca courses with bellafs about how 
tha world works that are reasonable but incompatible with aceaptad 
scianriftc thaories* In our previous work, wa hava gatiarally 
raf arrad to those unsclantlf le beliefs as mlsaoncaptlons * Learning 
with under standing can occur only through a oomple% preoass of 
aQneeptual change in which studants reconsider and modify thalr 
thinking about what tha world is made of and how^ it works , Unf or- 
tunataly, this is not generally what happans . Instead, most studants 
mamorlze enough to pass tests while aontlnulng to hold misconcep- 
tions * 

Our previous resaarch Indicates that this does not hava to be 
the case, have seen teaehing that helps most studants overcome 

their mlsconcaptions and laam with undar standing, often with the 
halp of materials that wa have davaloped (toderson, 1985; Smith & 
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Asidarson, 1984), ¥q have coneluded from our pravlous research ^hat 
often teaehG:?3 aro noiz suGeessfuI bacausa chey generaLly lack the 
knowle_dR@ thsy need to praduce eonceptual ehanga in their students. 

In thinking about the problam of teaeher knowledge, have 
hypotheeiEad. tha^ suecessful teaching for conceptual change dapenda 
on ImowLadge of tw types. First, teachers need a rs n^r a l__grienta ' 
tlon toward concaptual change: an understanding that studencs can 
laam with understanding only by going through the process of con- 
ceptual changa and a determination to help them do so. Second, 
teaohars naed snjseif ic lenowledge, including the follo^-ing: 

1. Knowledga of science eo ntent . and how it can be transformfid 
into ourricular goals 

2. Knowledge of sjgudenti and cha spaoific mlaoonoaptions that 
ara likaly to affaot understanding of tha toplo being taught 

3. Knowladga of teaching strategies that will help students 
overeome their mis cone apt ions 

Our previous resaarah has been davotad to developing knowladga 
of aach typft and making it available to taachars. In the process of 
doing that research^ it has baaoma clear that taaahars diffar con- 
aidarably in the nature and a^tant of their pravlous knowladga and 
that those diffaranaas affact thair responses to naw information. 

Sine© our prasrlous studtas were not designed for the purpose of 
studying taaohara * Imowladga and its affects on Instruotion, thay 
produced intaraatlng but uniystamatio information about how teaehars 
acquire and use taiowladga. The present study was designed to remedy 
that daficianoy* The goals of the study ware as follows t 
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1. To investlsace the nature of che knowledge bases used by 
seioneo taachars and the ralationship of rtose knowledge 
basso CO Qffeetlve teaching praetic© 

2, eompare the effectiveness of diffarent methods of 
imp^o^ing teachers' taowledge 

Thm design of the study is outlined In Table 1. The study 

focuses on tho teaching of three target units in middle school lifa 

science: photasynthes ia , respiration, and ecological matter cycling 

'Hiess units were aelected because we have some understanding of 

students' conaeptual problems with these topics from our previous 

research and because most of the teachers In the study selected them 

as units that th©y would be willing to teach to thair clssgas. 

Key Findings 

Data from this project were organized into three large sets. 
First, we had data from interviews with teachers given at the 
beginning of the study and after each of the three units. These dati 
gave us a great deal of information about teachers V knowledge . 
Second, wa had data analyzing classroom observations and materials 
used in class which informed us about teaching, strategies and 
matertal^s . Third* w© had results from pretests , posttests, and 
dalay#d pasttasts which informed us abouc student leamina_ and 
rji tent ion . Kany of the most interesting results concerned 
Mlatlonships among these data sets. Some of the key findings are 
summarized below. 

Findings related to teachers' knowledge . Our analysis of the 
interviews with the teachers showed teachers taking three general 
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Table 1 
Design for Year 2 



GrouD 1 


GrouD 2 


Gr euD 3 


Training 




Training wi^H 






rT! a_r_a r 1 a L s 






(4 ceachers) 


Precaac on all 


Pracesc on all 


PreCasG on all 




top Ics 


copies 


Training 




Training 


T^aeh 


Teach 




WhotoBynthmBim 




synchesls wlch 


wieh own 


with provided 


providad 




macariala 


maCarials 


Phg coaynchai la 


Phoco jyrichfis i=s 


?5 ^ ri ST^R T"^ s e s 




posccesc 


posttasC 


. . Training 






Taaeh Raspiraeion 


Taaoh Respiration 


Teach Raapiracion 


with QWf^ l!*^ ^fJiiT^f*a s 

i W4* WWII ^B3WW«^WC?3 


wi.cn proviQeo 


wieh infomaclon 




matarialj 


aboun scudane 






W U 4fcW5 ^laiLwllS sElWJk 






own maearials 


Respiration 


Rdspiraclon 


Raspiraeion 


poa t^esE 




^ S ^ a & 


Teach Hatter 


Taaeh Haccar 


Teach HaCCar 




wjrQ^xiis wi^cn own 


Cycling with own 


rasauraas 


rassurcaa 


rasources 


Dslayed pasttest 


Dalayad posctest 


Dalayad posccasc 


on all topics^ 


on all Eoplcs* 


jn all coplcj^ 


^Th@ delayed pos€C©Et was 


adminisCerad in only 


11 of the 13 


classroems. 
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vlaws of th© process of ceachins and learning in sclencs cLassrooms. 
Teoehoro hoidlng a c on c e 1 d e vsl emm an t view of soletic^ teaching 
had ideas about che nature of soienca and sGiance laarning which ware 
simllaif to thos© on which the Sclanoa Teaching Projaoc is based. 
Thay viawed scienea laarning as an accommodative process in whieh 
students had to develop mora powarful axplanatlona of the natural 
world* Teachers in the e on t_e_n t _ un d er s t and ing group placed more 
©mphasis on learning as a process of assimilation in which students 
integratad naw concepts into existing knowledge. Teachers in the 
ffaet acquisition group viewed learning as the mastery o£ facts in 
curriculum matarlals. These teachers' concerns often focused 
pritaarily on issues other than the learning of science ^ such as 
management and motivation, or tha laarning of study habits and 
salf -control, 

Theso vlaws of teaching and learning affected tha teachers' 
rsi^ponsas to infooiatton^ whathar this InformEtipn camo from our 

workshops and matarlals or from their own esperienee in teaching « 
Thus» w@ hypothasisa that these three vie^oints tend to act as 
self ^reinforcing b^j^igf _fyjtgms . affecting teachers' responsas to new 
inforaation and ©%perience as wall as their current thinking and 
bshavlor . 

Tha teachers * views of teaching and learning iayad fairly 
stable over th® coursa of th® projact; they w#ra . . strongly 
affected by atthar the workshops or our teaching materials* In 
ganaral, the conceptual development and content understanding 
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teachers ware moro likely to us.'^ she taaGhing strategies beLleve 
to bo sssoeiatQd '^ith conceptusl ehange, though this pattern was 
s^ffongly affeated by the presanca or absence of our teaching 
materials and other factors. The asaociacion between teachers* views 
and succaaa in promoting student undaratanding is lasa clear, 
Stmtistlcally , 13 teachers are not enough to sort out all of tha 
multipl® factors affecting student learning. 

Findings relat_ed_to elassroonL procasses and s tudent _le_arninK . 
Thts study was, in part, a process -product study of relationships 
betifeen classroom processes and student learning * We looked at 
relationships betveen gains in student understanding and characteris- 
tics of both teaching strategies and matarials used by teachers. In 
genaral, w€i found that these relationships paralled findings from 
earlier studies done by us and others (Anderson & Smith, 1983; 
Minstrell, 1984). Strategies associated with superior student 
learning included the use of scientific principles to explain 
phenomena (©^P^^i^^-ly ev'eryday phenomena), questioning strategies 
that required explanation and problem solving by stud ents , the use of 
advanca organizers , and explicit contrasts between scientific 
conceptions and common student misconceptions. 

Relationshipa with student learrLlng were generally much 
stronger far variables coding academic tasks (written work) and with 
sources of information (primarily textbooks and other reading 
material) than they were for variables coding classroom tasks. A 
variety of explanations for this result ar^ passible; at tha least, 
though, it indicates the importance of what students read and writ© 
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as wall as classroom discussions. rho strength of wUe relationshipi 
between toaohing scrotagles and studanC laaming also varied from 
WkiZ to uni^, ^ith the strongest relationships being found with the 
photosynthesis unit, "fhmra thera was considarabla ourricular consen- 
sus about the purposes of the unit among us and tha taachers in the 
projaet* Both teaching strategias and studant laaming were strongly 
affected by the use of the materials that wm had developed. The 
materials wars fairly "robust" in their af feets ; tha^; is, they 
provided teachers ^ith knowledge and support that halped them to 
taaeh eff actively in spita of dtfferances in teachers' beliefs and in 
dharaetaristics of students. Ttim workshops i in contrast, did not 
hav© effects that wa detected on aither teaching strategias or 
studant laarning. 

These findings amphasiza again how difficult it is to teach 
science for conceptual change without adequate support, Tha teachers 
in this project Includad tha bast science teachers that we have aver 
©bser^'^ad: experienced, dedicated, and vary knowledgeable about both 
science and thair students. Even these teachers, howevar, wara 
constantly faced with the dileTOa of althar trying to davalop 
materials on thair own or reorganizing and raconcaptuallzlng the 
Information that was glvan to tham in textbooks and other matarials . 
It is plmost Impossible to do this consistently and thoroughly under 
present working conditions. 

This study also included a ratantlon test glvan several months 
after the completion of tha units. So farg wa have baen abla to 
complete the analysis of the retention tests for only tha respiration 
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imit:. For chio copic there wsrQ significant deGlinos In student 
parformisnea bc^TOen tha pes^taoe and tha rGtenttlon cese. These 
dQeiinas mqtq presone in all elsssss and affected most, but not all, 
stiidents. Waon Mm analysed a singlQ clasg sot sf photosynchasi.? 
tsetSi however, student performanea actually improved batwssn zlu 
pQSttast and the rotsntion test, which was gtven ov@r six mgnt;;s 
latsr, Th© results of thia partial analysis raise more questions 
than thay answer f©r us, Thmy have had the affect, chough, of 
greatly increasing our interest in the issue of long-term retention, 

Concarns and_lm0licat ione 

Sinco ItG incoption, the Scianae Tsaching Project ha^ been an 
improvemant-orianead project. We aspira not only to understand 
scianca teaching but also to change it for th© better. baliave 
that have mada some important eontributions to both understanding 
and improving salence teaching through this study and our previous 
studies » W© have contributed to tha development of a knowledge base 
about how students learn science, Wa have also devaloped an undar- 
standing of teachiiig strategies and proparcies of instructional 
materials that promote eoncaptu^l change in students, Wa hava 
learnad something about the Imowledge teachers need in order to use 
conceptual changa taachlng strategies and about barriers to thair 
sueaessful uae. ?e have developed materials that enable classroom 
teachers who do not have special training or expertise to enhance 
greatly their effectiveness in teaching for conceptual change* 

In contrast y we still find oursa3/^as at the conclusion of this 
study with several major unsolved problams. Among the most important 
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of thaaa problems ara the Issua of long-term r^canclon and zh.% need 
tow a program of ineremantal change In our system of science 
edueacion. 

The daeline in student test parformance betwean immediate and 
dslaysd respiration posttests and the at Least partially contradict 
tory results for photosynthesis confront us with the question of how 
students will banefit from science instruction ove^ the long term. 
¥hat kind of understanding do ws really want our students to 
aehisva? Ho^ can wa measure ic? How can we teach for it? What was 
different about the students whose performance did not decline? We 
feel that currently we do not have adequate answers to these 
quascions. A parallel question es^ists for ceachsrs : Ho^^ can ^/e 
support the development of knowledge that will be truly useful to 
them when speeial teaching materials are not available? 

The issue of long-term retention suggests that the changes we 
hav© recommended in scienee education may not be enough. In another 
sense ; though * they may be too much. Our experience of the last siM 
years has eonvineed us that major structural changes in science 
adueation ara desirable. Thm teachers in this study included the 
most talented science teachers that we have ever worked with. Much 
of their ena^gy and talent, however » is currently consumed in 
aompensating for unnecessary deficiencies in the materials that they 
work with or In their working condttlons. In the elassrooms of other 
less talented teachers , we see little evidence that desirable 
leading la taking place at all^ We owe all of these teachers and 
their students more opportunities to achieve their full potential as 
teachers and as learners . 
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In ttha Amoirlcan aduca£5.on ByBUBm, hot-zavoff, such major changes 
are likely co take place gradually ©r no^ as all. Therefore, we need 
a progffsm of inereasntol change, one that will produce damonstrabla 
short-cerm improvements while helping to build knowledge and suppore 
in tho system for larger syseemic changes, do not feel that 

haw yet davalaped such a program. Instead , wa have davalopad an 
instruccional approach that Is very difficult for teachers to imple» 
ment without aithar specially davaloped materials or Intensive train- 
ing and (probably) changes in working conditions. Wa still naad soma 
"first stops*'^ spselfic racon^andations that (a) are ralativaly 
simple and ina^pansiva to implemant here and no^, (b) lead to improve 
mants in practice that are clearly visible to taaehars and administra 
torSt and (c) propara taachers for further chango in curriculiim and 
instruction, 

Thus^ wo faal that th© Scienca Teaching Frojact can look back 
on a record of accomplishmant » but also naad to look forward 
towards both major problems and spec if le questions that wa ara just 
baginning to addresa« 

Froitress Since March 1986 

Thm sis months sinca tha last prograsi report have baan davotad 
almost e^aluslvaly to data analysis. This analysis has involvad 
thraa large data sat^i 

1. Intar^iaws with taachars conductad prior to tha baginning 
of intarvant^ex* and at tha and of each unit. Thesa were thus 4 
intarviaws for aach of tha 13 tiaachers in the study » a totml of 52 
Intarviaws , 
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2. Classroom obser^atiens and analyses of acadsmic tasks 
Cassignments , tests, ate.) and sourees of information (textbooks, 
films, etCz. ) used in each class. Data on classroom teaching ware 
organised into "unic packets," each concaining 3-5 classroom 
observations plus all the academic tasks and sources of information 
used by a taacher for a unit, There were 39 of these unit packets In 
all, three for each teacher. 

3* Pretest, posttests, and retention tests for each unit. 
Two-thirds of each class (randomly selected) took each pretest and 
retention test. All students who were present took each posttest. 
Retention tests were administered in only 11 of the 13 classrooms. 
In all, about 600 pretests, 900 posttests, and 500 retention tests 
were administered. 

Analyses have been conducted for all data except the 
photosynthesis and matter cycling retention tests, following 
procedures described in the last progress report. Additional 
analyses looking at reJ.ationships among those data sets have also 
bean eonductadp Some of the findings from those analyses are 
described below » We have divided our findings into two sections: 
(a) findings concerning teachers' knowledge, factors that affect 
teachers knowledge, and its relationship to classroom teaching 
strategies and student learning, and (b) findings concerning 
classroom teaching strategies, their antecedents in teachers' 
taiowledge and teaching materials, and their effects on student 
learning , 




Te a ehe r g^.^Kn ow l mdng 

¥q bssam ehia study bollaving thae teaching performance 
dapendad on both teeehars ' general orientations toward teaching and 
laaraing and tople-spscif ie knowledg© of content, students, and 
teaching strategies. Our anaLysas to date have focusad primarily on 
teachers' gsneral ortantatiens . The primary data sources for thosa 
analyses hava b^an the teachar intarvisvs. 

Tha total data sat constitad of 52 interviews, including pre-- 
intar^iews and 3 post- intarvlawa for each of tha 13 teachars , 
Our analyses ha^© focused primarily on the po^t- interviews , Thm 
teachars wara ganarally dadieatad peopla who vara working hard to help 
their students laam selanca^ However, thay defined and approached 
this task In vary diffarent waya. Among thasa teachers, w© saw thraa 
general approachas to the teaching and learning of seianca. 'Rie 
eoneaptual development and c ontent undarstandlne approachas raprasenced 
the ends of a aantinu*\m rathar than truly distinct approachas* 
Teachars taking a fact acaulsitlon approach held baliefs that wara 
substantially different from those of teachers in tha other two groups* 
The teachars taking a conceptual davalopment approach vtawad leamlng as 
a process of aeao^odation in which students had to change thair 
thinking about the natural world* Therefore, thay ware most likely to 
ask questions and engage in classroom discus s ions which provided them 
with Information about students* scientific thinking, Thesa teachers 
were also the most llkaly to hold views of the seianca curriculum which 
emphasisad having students usa sclantif ic theories for asiplanation and 
othe^ purposes . 
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The content imders tanding catchers viewed learning as a process 
of aaalmila^ion In which sfeudencs incegratad new concapcs Into esiistin 
taiewladgQ, ThesQ t^aachera ' quostioning and discussion straCegies 
generslly foeused mor© on students' aequlsition of naw Informacion and 
less on the naturs of their scientific thinking than the conceptual 
development teaehars. TOeir currioular views tanded to emphasiza the 
importane© of having students understand scienca as an integratad body 
of toowlsdg© mora than having them usa scientific knowladge for 
axplanmtion and other purposes. 

The teachers taking the first two approaches tSTided to differ 
in degree of amphasts rather than their fund^imantal views off science 
tQcching and lanming* TaachGrs taking tha fact acquisition 
approach, however, defined chair roles in a substantially diffarant 
way froai teachara taking the other two approaches. Th© fact 
acquisition teachers tended to view science laarning par se as lass 
central and to place relatively mora amphasis on other issues such as 
motivation^ managamant, and the development of students as 
Individually Their teaching strategies emphasized managing classroom 
aetivities which exposed students to Informacion or facts defined by 
the test or district sc lanes currlculim. Their questioning 
strategies emphasised checking students* assignments and memory of 
facts. Thay did not treat the monitoring of students* scientific 
understanding mm central to their role as teachers; thus they knew 
less than the other teachers about their students' scientific 
thinking. Diffarences among the three groups are summarized in Table 
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and The is RsIq In Prosoeing Laaming 



ThQ natur© of 



CoTiGoptual 

thoy think 
abou^ ths world 



Unders^andtng 

Laarning invelvas 
acquiring naw 
idcss 

toertedge abstit 



Acquisition 

Swudenca * 
learning process- 
es are not under- 
stoed or not per- 
eeivid as itf^port- 
ant; goals 
emphas iza 
#moci©nal or 
aseial devalo-omani 



E^loratlQn 
of s^uden^j' 



Nature 

science 

curriculum 



teaching 
roles 



Students' thinks 
ing hasn*^ 
changed; grill 
using eld Ideas 



H^^terj of 
Impcrtant 
dlscipltnarj 
concepts and 
thtlr appllca- 
rlon^ to the 
real world 



itudenrs not 
motivated, in- 
eapable , or lack 
basic skills 



Importanr infor- 
narlon net remes- 
bemd; learning 
task^ are too 
complex ^ too many 
scaps for studan^B 
to follow 



Undciritanding of a Hastary of faces 
a narrative descrlb- and skills 
ing hew living defined by the te^t 

things work in or the district 

the real world science curriculum 



Monitor students' Clearly coTOunicate 

thinking; help nature of subject 

to develop matter; check for 

scientifically understanding of 

appropsriace ways isporrant details 
of viewing the 
world 



Hanage classroom 
activities and 
resources^ support 
students' emotional 
needs 



Qtovm affjf €_e€_ln g_ _ t @ a eh g r sA approachas . For aaeh group. It 
appeared Chat Ch^ tmachars* knawladge and classroom behaviors 
eombinad t© piroduca self-gelnf oreing belief systems - What thay had 
laamed about thalr studants from dlsousslons and class assignments 
wai oonslsttnt with thalff bellafi about their studgncs' Isaming 
proa@ssas» Thm conceptual devalopment taaehars had davelopad 
datalled knowledge of their scudenti' thinking about natural 
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phenomena* They ware abla to prediGt students' responses to our test 
qiiastiQns and eCTlaln why responses vera likely. They pereaived 
re@Qure©s aonftelning inforsistion abouc st;udents ' chinking as 
impo^eant and usad them to plan and teach. Thus, their beliefs abouc 
the role of studenta ' thinking led them to angaga in teaching 
bsha^iors whieh provided information about students' thinking and to 
u^e that information whan they taught. 

The content understanding teachers had also developed knovledge 
of thair students' thinking; howavar, thalr bellafs about the 
additiv® nmtur© of learning laad them to percaive students' misconcep 
tionn as gaps in undarstanding rathar than an alternate way of 
viewing tha world. Thus^ they viewed information about studsnts * 
misconeaptions as Intarasting, but not as defining kay problems for 
eurificulum and instraetion. 

Tha fact aoqulsition teachers possessed littla knowladga of 
their atudents' thinking and wara generally unable to pradtet their 
rasponses to our test questions . They seldom perceived reaourcas 
eontalning Informmtlon about studants- thinking as important to thair 
taaahlngi and in particular^ avoidad assignments and discussions that 
would have preducad discrepant information about tha nature of their 
students- understanding of important concepts. 

Foir the teachers in our study, all of whom had at least 10 
yaars' e^iperiencap these belief systems saamad to be well established 
and fairly stable* A teacher's beliefs about teaching and learning , 
specific Imowledge and skills, and habitual patterns of planning and 
teaching tended to combine into an integrated whole that could be 

D^15 



148 



changQd only by suscainad effort on a variaey of different f rones - 
Tr;3 trootOGneo In omw study clasrly wro net sufficient support 
sueti a sustained effort in thd antirQCy. ¥© raised issues for the 
caaaas^s without providing tha support naGassary for their satis - 
factory resolution, eaeapt for the specific units where devaloped 
teaching matarisls. Thus during ths coursa of th^ projaet we saw 
changas at tha Laval of teachars • spaeifie taowladga and taaching 
stratagias, but not ahanges in their basie approaehes to taaching. 

Givan the stability of tha approaehas to taaehing, the question 
of ho^ thay originate is obviously an important ©na, espaeially for 
prasarviea teaohar education* Although this issue was not addressed 
by tha prasant study, some comments ara possibla* First, these 
approaehaE alaarly aro not davelopmantal stages. Thara vas no 
ralationship batwaan approaehas to taaching and amount of taaching 
ai^arianca, Studant socioeconomic status may be a f actor, but wa 
observad both concaptual davalopmant and fact acquis it ion taachars in 
both high-and lo^-SES schools. Of tha factors that we teow about, 
the avidanea for the importanca of background In biology is tha most 
convincing. All four of tha fact acquisition teachers had majored in 
discipilnea othar than scianca. Host, though not all, of the 
concaptual davalopmant and content mastery taachars had strong 
baakgrotmds in biology « 

Thm problam of how taachars adopt a particular approach to 
taaching dassrvas furthar invastigatlon; it could ba that many 
taachars establish a particular approach fairly early in thair 
caraers and that approach strongly influancas what and hov thay laam 
from a^arianca and insa^ica taachar aducation, 
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EfffacC:_5^_an elagsroom .^grase^ie.a and g^uclant learnlna . At the 
case study lavolp it Is cleaff from our data that teachers ganeraLly 
uaod stMtegiao in the classroom that were consistent with their 
views of teaching and laarning* In general, this maant that teachers 
taking CQnceptual davelopmint and content mastery approaches were 
mor© LikaLy than fact acquisition taachars to use concaptual changa 
taaching strategies. Teaching strategies though, were also affect-sd 
by many other factors j including the nature of available materials, 
the amount of tima available for planning, managemanc styles, and 
e%perienca with the particular topic being taught* 

In addition to all the factors mentioned above, studant 
learning was also affected by a variety of other factors, including 
student background, curricular agraamant between the unit as taught 
and the posttest, and amount of time davotad to the unit. Our data 
simply do not allow us to sort out the af facts of all those factors. 
The results of thla study clearly Indicata the nalvat© of assuming 
that there Is a straightforward statistical relationship between 
student learning and the taowledga and skills of individual teachers . 

Te ach ing__S_t r a t egJLe s_ and_S_tuden t Laarn ing 

This section deals with taaching strategies used by the 
taachars In the study, with their antecedents in treatments and 
taachars' knowledge, and with thair affects on student learning. 
Based on our own previous research and that of others, we 
hypothesiiad that the use of certain kinds of teaching strategies 
would promote conceptual change laarriing in itudents* Among these 
strateglts ar© tho use of questioni that require students to make 
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prediecions and glv© e%plana€lons , tho use of ©varyday phenomena in 
boch s^udon^ Cashs and coaeher Q^pLanations , the contrasting of naive 
and sc±0ntifle a^planaclons , mnd the probing e£ scudanc rasponses for 
clarification and further reasoning. Indead, the study was designad 
to test altsmativa means of helping teachars come to undarstand the 
importance of and us© sueh atrataglas. However ^ It also provided an 
opportunity to ©gamine our hypothesaa about tha valua of these 
stratagiaa In promoting coneaptual changa learning. 

Thrae sats of catagorias ware definad refleoting raoommended 
strmtaglaa for ooneaptual change taaehing (Andarson & Smith, 1983, in 
press; Roth, Andsrson, & Smith 1983, Mlnstrsll, 1984). Ona set was 
used to cod© strstagy usa in whole class instiruceian . Thm second was 
used to cod© tasks parforaad by students in individual or small -group 
aisignmants* Thm third wa^ used to eoda strategy usa in information 
sources, primarily textbooks, usad by studants. Data from thasa 
thraa sets of categories are presantad separately and ara referred to 
as class > task , and source strategies, respectively, 

Treajmen^ ef f ects_ on^eachin strategies and student laaming . 
The design in'^olvad three groups of teachers each teaching three 
different topics with different combinations of materials and 
training being provided (Table 1) , ^ere were differences among the 
treatment groups in strategy use; However, the major result was that 
thess differences were associated with the use of our specially 
designed instructional materials. Teachers using our materials used 
conceptual change teaching strategies more frequently than when 
materials were not provided, 
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The dlffaranees In scracagy use associated ^rith the use of our 
matoffials wsr© greater for th© task and seurce strategies than for 
tha class stratagies. *niis r©flaets the paueity of aommercial 
materials that make use of conceptual changa strategiaa* Tasks and 
sourcma that used chase stratagias were of tan daslgned by the 
tamchers thaasalvss rather than ehtainad from ta^tbooks or other 
mmt©rlals . 

Within th© class strscegy data, wh&n teaehars ware not provided 
%rlth materials, th<ira was a tandancy for biggar drops in oonceptual 
change atratagy use in presenting new information than in questioning 
stratagias , 

On© of th© purposes for the design of the study was to be able 
to compare the transfer effects of the use of our materials and 
training to situations whera no materials were provided. That was 
the purpose of the thir.G ^opic (Mattar Cycling) . Th^ summary data 
suggest contributions for both training and use of our materials to 
increased strategy us© on the transfer topic; however, the large 
variation within treatmant groups and the relatively small 
dlffarances lijalt its statistical and practical significance. 
Furthermore « comparisons between Groups 1 and 3 for the respiration 
wit are Inconsistent with this trend, 

A similar pattern was apparent in the data on student 
learning. The analysis of studant learning by treatmant involvad 
analysis of covariance on posttest scores using pretest scores as the 
covarlatep Dlfferencas among groups were significant < ,05) for 
the photosynthesis unit and approached significance for th© 
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raspisaelofi unit, but no^ for the mannmv cycling unlc , The groups 
cha€ used matorials did barter than th® groups that did not . 

ThQffo wQffO no other algnifiaanc dlffereneas. 

In gtimmayy , while ua© of our mata^lEla oontrlbutad to improved 
conaaptual ehanga learning, we found no ©vidmneQ for the effactive' 
noes of the workshops, Furtharaor©, w© did not find evidence that 
eithar training or tha usa of our matarials had e faoilltating affaoc 
on taaohing stratagias or studant laamlng for a subiaquanc unit. 

Strata u s a _ an d_ _ g tuds n t la a to i ng . ThlE part of mnalysis 

followad tha procaduras amployed in proeass-produot resaaroh. The 
relation batwaan tha fraquenGy 0£ uaa of various stratagiss and 
studant learning was assassad by ©ntaring tha variables into a 
regression aquation after first entering pretest sooras, Sinee each 
unit had its own test, the analysis was conduated saparately for eaoh 
of th© thraa units* 

Bacausa of the low numbar of eases (13), a significance level 
of g < 0.2 was adopted for tha F statistic for the change in % 
square. This corrasponds to a correlation of about 0.4 which is 
fairly high for process -product research, ^Ta than looked for 
stratagies for irhleh tha results ware significant for at least two of 
th© three units* This criterion eliminates many of tha individual 
falsa significant relattonshtps caused by the high significance 
Isvsl. 

Wa coded data for 40 categorlas . About half of tham reflect 
recoManded strategies for conceptual change taachtng (Anderson & 



D*20 



153 



Smith, lfS3, 1986; Roth. Andarson, & Smith, 1983; Hinstrell, L984) , 
Tho ©th©r3 refloes strategies that wq did nat aspect to relace to 
e©iic©ptual chatiga lemrning (such as open»ended and meniory questions) 
ow whesa ratlenal© is not bmi^d on concaptual ehang^ research (such 
as advanca organisers and summarizing). Ten of the catagorias had 
very low fffequaneies for all treatment groups for all units and were 
dropped from the analysis. 

Of tha 4i tests of the conceptual change strategy categories, 
21 vara signtf leant. This is about twice as many as would be expected 
by chaneQ with a criterion of g < 0.2. Savan of the 16 conceptual 
change stratagy eategories met the criterion of achiaving 
significanca for two of the three units. These included questioning 
stratagles which require students to predict or reason to make a 
choica (class) ^ which require students to construct a%planantiQns 
(task), and which bring out students* misconceptions (task). Also 
meeting this criterion were strategies in which scientific axplana- 
tions of ralavant phenomena were provided (class & source), contrasts 
between nalva coneeptions and scientific alcernatives (source)* and 
%hm MBm of everyday phenomena (sourca) * 

Using advan€@ organisers (definad to include setting up a 
framing problem as wall as presenting an overview of tha main idea to 
ba addressad) was the only noneonceptual change category to meet the 
eriterion of signifleanca for at least two units (sourca). Asking 
open-anded questions and asking memory questions were consistently 
nagatlvaly corralatad with posttest performance, although each was 
slgnif leant for only one unit (task). 
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One fur^has pat£©TO in eh© rasuLcs also soems Impofftant, ALI of 
th® 10 eonaapeual Ghange scrategy categories for cask and source data 
wore significant for the photosynthesis unit, where about two-thlrds 
of the temeh©rg war© using out materials* Only 4 were significant for 
th© respiration tmlt where about a third of tho teaohers ware using 
our materiale* Only 1 was signif leant for the matter GyGlinguntt 
whars we did not provide materials for any teaehsrs . In oontrast, 
strat©gi©s used by the t©aohsr In whola-clasa instruetlon (cliss) 
war© slgnif leantly related more frequantly In tho respiration and 
matter oyellng units (3 and 2 Instances, respectively) than was the 
phatosynthasis unit (only 1 instance) . 

In general, these results support the olaim for the uiafulness 
o£ the raoommended strategies in promoting ooneeptual ehangg 
learning. They also Indloate the usefulness, and perhaps the 
neoesalty, of appropriately designed intruotional materials in 
supporting teaohers in the use of conoeptual change teaching 
sti^ategles « They further Indicate the importance of writing and 
reading in the learning of science. 

S t r ataCT_us e \^ AC^he ra with alta rn a_t_ive viewsof teach In g_ _and_ 
^earning . As dascrlhed above, teachers were grouped according to 
their views of teaching and learning, based primarily on the 
Interview data. We examined the teachers* use of conceptual change 
temching strategies based on their classification Into thess groups > 
For this purpose, we eMmlned only those strategies that were not 
tied directly to the usa of our materials. Whether w© looked it the 
use of class strategies for all units, class strategy us© for natter 
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cycling only, or task and source data for thos® units whera we did 
not provido matas'ials, th© pattarn was similar, With on© exception, 
th® faat aequislsien teachers consistently used fewar conceptual 
change strataglas than the others. Thus, in this regard, their 
behavior is consistent ^ith their views as refleated in the 
interviews. The differences due to teachers' orientations were not, 
however, as large as the differences associated with use of our 
materials* 

Discussion 

The two mo^t important findings emerging from our analyses to 
date are the description of general trends In teachers' orienta- 
tions to teaehing and learning and (b) the effects of materials on 
taaching strategies and student learning. The materials we developed 
had a powerfuL effect on both teaching strategies and student 
learning. TsacHers' orientations clearly affected their choices of 
teaching strategies and materials. The effects of other factors that 
we considered, Including workshops, teacher background, and students' 
socioeconomic scmtes or prior knowledge, are probably present, but 
th@ data do not clearly support an arg^ent for their influence. 

The analyses that we have completed to date have been best 
suited to decec^lng general trends that prevail across teachers and 
across units, Ttim small number of teachers and the multitude of 
differences among them meant that data provide clear support for only 
the strongest g@Tieral trends* There Is still a multitude of 
important quastlans, however, that can be addressed by finer-grained 
analyses , 
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Foff e^ampLaj tlie fact that wo did not sa© gencissl ef£eat# from 
ttho workshopo e^ansf©^ from ono unit to anot^her does not me^nrz. that 
tho tmBoti^TB MQTQ unrasponsiv© to thos® s^pariances* In f act » ^^nere 
are elisriy ways In whieh sach tisehsr in tha study alcsred hlj or 

her thinking and teaehing* An aMlysis that focusas on individy ^al 

taaehers rathoff than ch©aking for ehanges in prQ^establishad 
categories may reveal patterns thit are obsciired by our preb^n^ 
analy.iis . 

also have a waalth of information about teaohars* spQdL^ric 
taowledga that ramainj to ba analysed. Ho^ did taaehars' under- 
standing o£ coacanw, studanta, and Ceaching straeagies clianga £o r the 
apacifie units that thay taught? Hqw ware thoso ehangsa affeet^a^d by 
traatmant, ganaral approaeh to taiehtng, and other factors* Htf\r^ is 
apaoifia Imowladgs related to eholei of taaohing atracaglas? 

Ou^ data could provlda at laait partial answers co thmi^ 
questions. Wq hopo to answer soiQ ©f them as we develop papa^^ for 
convention prasantations and publkations . 
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SECONDARY SCHOOL SCIENCE 



This study was desiined co gain an understanding of factors that 
influence and limit the inCeractions among secondary science 
taaehers, school administrators, and external agents^ including 
university faculty and state education deparcment personnal. 
Information sought includes (a) a thorough description of the 
nature of interactions among school staff members and with excernal 
agents, (b) an understanding of the cognitive and affeccive factors 
bearing on these interactions^ and (e) an understanding of the 
processes by which dialogue can be increased among teachers^ school 
administrators, and external agents as a vehicle for improving 
instruction in secondary science. 

The study was enthnographic in nature | that is, the techniques 
of anthropologists were used to study the culture of secondary 
schoni^ and to discover the nature of the interactions that occur 
and the values underlying them. Change agents were introduced to 
modify the comunication patterns in the school as a means of 
improving instruction in science. The study was conducted in two 
school districts. 

This study is important because science teaching is suffering 
from lack of coordination and leadership. Individual teachers, 
acting autonomously, are not meeting the educational needs of the 
broad spectrum of students in secondary schools. They have created 
a mystique of specializacion that precludes productive interaction 
about teaching with administrators. Moreover, administrators have 
accepted and encouraged this autonomy. This situation is 
especially detrimental to females, minorities, students from low- 
income families, and handicapped students because science 
instruction in secondary schools has retained the elitism 
associated with preparation of a few bright students for careers in 
science* 
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SSeS^NPARY SCHOOL SCIENCE 
Pj-Q j^cE Qvgrvitw 

fur pgse and MethQdolQgX 

thi primary question^ s inVasEl|ated by this study were. What ij 
chi fialure of che intense tiona awng secon. _dary school sciance 
c^a^^ifi, sehQol administr rators, and exter nal agents? and Ilow do 
chaa^ interactions in£X\s^r nee tSie charaetsr of the science program? 
divaiithit, the apacifi^ ; putpo jii of this arudy were to 

DiScriDe fully the n..^ature of InCeraet ions between secondary 
jQhool icietiea teaGhera^ aohoQ 1 idrainistfa^ = tors ^ and external agents 
in a^eondary ichools in "he twa districts. 

Attempt to "see th© - world thfOugh tW& eyas of the teachers and 

a^fljtiiiitrators'* and by 40 ing a^pin ins-'.s:-hts into the values, 

^tcitydis, Deliafs, knQWl edie, mi skills that underlie and shape 
their Intaraetions* 

Idantify sources new isifomacion i^^sad by teachers and 

a4iiii^i3Erat ars and degc^i" ba ho-^this new L.nforraation is assimilated 
iciEQ Eha cu^rieulum and h ^ow it^ in turn, a^^ffects practice, 

AUempt to undafsC#a-_d tha ptoeess by which dialogue can be 
inaraiaid atnong seianee t ^aache^i, schgol a^dminiatrators ^ and 
aHCarnil agants in the -^nte^ct ofnodifyit^g the secondary school 
iQitiici pifosram to achisv^-a a wider sat o£ goals for a broader 
i^gmidt of the seeondary schoo 1 populatio^^. 

Tliisa purposai ispli ^ad nied for ^ascriptions of behavior 

Btid undirit anding of wt\#t - lay Wind the b^-^ahavior. Bacausa of the 

n^EUTiof the questiona awaked, thiapprQac_h used was ethnographie, 

Undetthe direction ot prUeipal inva^^ t igator ^ six graduate 

itudefttSj and one unda^gr -aduata ptsfesiQirL^al assistant regularly 

visitidfive schools in t iwo di lEnecs to fe^bserve secondary science 

eldssis and discuss OfS^a^igaci^ilj content decisions, taaching 

strateiUis and other Qbo^ieei ^idi by ceatehers, department haads, 
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and administrators. Informal meecings and formal incerviews with 
school staff members ware also part of the planned proceduras for 
daEa collteEion* Other imporCanE data sources included review and 
analysis of tests, Dther instructional resources, tests, and policy 
doGumants as well as participant-observation by project staff 
membars who worked with teachers and department heads in class- 
rooms, laboratorias J teacher workihops, and planning raaatings* 
Also during the past lix months, project staff members have engaged 
in cooparative activities with school personnel aimed at improve- 
ment of instruction in science* 

Dascription ofthaSites 

Two districts participated in this study! a medium-sised city 
school district and a viliaga school district. In the city 
district, obsei^vations were made in a 2000-student high school 
ineorporating grades 9-^12 and a 1 250'-student middle school that 
includad grades S-^S, Both schools draw a varied population of 
students representing a range of socioeconomic and racial 
backgrounds with approximataly 40% of the student population Black 
and 10% Hispanic. 

In the viliaga district, three schools were included to 
provida continuity in examining the secondary science instructional 
program from grades 6-12 1 A middle-^school (6-8) located in a rural 
araaf a grade nine building that once was the entire high school; 
and the district's only high school (grades lQ-12) located in the 
residential section of the viliaga two blocks from the grade nine 
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buiUing. Enrollments in ^ the three centers were 527s ^70^ 1207 
reipiCtively* Nearly stiudents in Che village schools are 

Caucasian and the familla s in the disCricC represent a cross- 
SiCtion of SQeioecortomic levels including farmarSj small business 
opifitoraj governmenC ^of^ 'kers, universicy faculty, factory workers, 
and unemployed parsong* ^ The general climate of the ^ormunity can 
ba bast charae cer ised a© ^tnoderately conservacive* 

In City High Sehgoip no science courses "were required during 
Che time covered by ou^ S Cudy, buc one year of science will be 
required of all graduaCeS beginning with the 19S8 graduating class. 
BiCiuse all scienee CQur^ as were electives during the period of our 
sEudy, only 5 science tea chera were required to staff the 2000- 
s£udirit school. By contf- aatj two yeais of high school science were 
raquirad for graduacion f rom Village High School and 12 teachers 
cQHprise the science fa^u Ity for grades 9^12, In middle schools in 
both distriecs, all stud^T nts enrolled in science in grades 6-8| 
CUy Kiddle School had 10 teachers assigned to science whereas Che 
iiilUr Village Middle SeT^uol had 4 science teachers. 



SynQgS_ is of frevious Findings 
During the first I5 Mnontha of the project, we made over 900 
seiance class obaervatian^ a. We also conducted over 200 interviews 
and informal diicussions - ^Iso were conducted with science teachers. 
SoufGes of data included fieldnotes and transcripCs of interviews. 
Riporti of these data w^tm a included in three previous semiannual 
pro|fesa reports. A $ynOz psis of these results is given below in 
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the form of 12 major asaertions about the character of scL^nca 
ceaehing and the environment in which it occurs^ 

1, Seienee Ceachers are moscLy middla-aged males who hold 
good acadaraic eredantials to Ceach chair subjects and who 
are exper iencad in aeience Ceaching. 

2, Rapport betwean science teachers and students is on the 
whole friendly. This creates a congenial relationship 
between teachers and students both inside and outside 

e laasrooms , 



3- Science teachers have a high degree of autonomy in 

detarmining instructional content and academic standards* 
For all practical purposeS| each teacher can determine 
what to include and exclude from classroom discussion in 
spite of the fact that a specific teKtbook has been 
offieiaily adopted for use in nearly all classes. 

4* Many science teachers devote a significanc part of their 
efforts and time to activities that are unrelated to 
science teaching like coachingj external enterprises and 
activitieg related to church or coimnunity organisations* 
Some have their own businesses or work outside of school. 



5. Rapport between science teachers and administrators 
varies considerably but their interactions tend to be 
superficiali In most cases observed^ there was a lack of 
interaction between science teachers and administrators 
about matters relating to curricuLar choices and 
instructional decisions^ 

6. Science teachers perceive their role as presenters and 
organizers of in format 'on. Diagnos is and remediat ion in 
cases where students eKperience difficulties in learning 
subject matter were not observed in classrooms and were 
not discussed by science teachers when they talked about 
their work or role conceptions. 

7. Science teachers perceive their work as more demanding 
than that of teachers of other subjects* This is seen as 
the result of the nature of science and science learning 
which requires more efforts on the part of both the 
teacher and the learner. 



8. Science teachers rarely discuss teaching strategies^ 

student learning problems, or other pedagogical matters 
with each other. 
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9. Most science instruccion is inappropriacely aontgxcu^ 
slisad. Teachers rely very heavily on texcbookSj and 
Chay seldom make clear eonnections becween the content of 
these books and students' daily life, Tn cases whara 
inseruction is appropriately conCeKCua lized , students* 
attantivenass and par tieipaCion change drastically. 

10* In moat secsndary science elasaeSj 5^7 outgoings able 

studants engage in more than half of the dialogue between 
teachers and students. Mareoveri it is this group of 
fitudents who determine the pace of instruction in science 
classes* The remaining 20-25 students are passive par^ 
ticipants in an environment that nurtures a few students 
and leaves the majority of students with limited inter^ 
action, understanding, and se If-^asteem, 

11* Scianea instruction proceeds with little disruption in 
most elasaas; however^ the standards of behavior set by 
teachers varies considerably* Overall standards of aca--' 
demie parformance in scienca are low and provide rela** 
tively little challenge or practical utility to many stu^ 
dents* 

12. Secondary science teachers appear to have made their job 
easier than it raally is. Reliance on target students of 
high motivation and ability to guide pacing provides 
teachers with a falsa sense of accomp lishment. Mini^ 
mining the diagnos t ic^ramedial eomponent of their taach^ 
ing role and amphasiEing thair role as managars of in- 
struction and presenters of information make thair work 
easiar. Emphasising recall and deamphasising the nurture 
of highar order thinking skills further reduce tha de^ 
mands of thair jobs. Reliance on caxts as the basis of 
organisation far instruction and beliaf that - good stu-- 
dents will learn and the rast will not'- shifts rasponsi^ 
bility from themselves and places the burden on students. 
All of this add up to a "culture of secondary science 
teaching" that accepts and justifies littla or no plan*" 
ning as well as low standards of expactaney, Moreovar, 
there are no incantives or chaeks and balances within tha 
organizational structure of schools to mova science 
teaching out of this position. 



Activitiei During the Current Period i Apr il^Sept ember 1986 
During tha final six months of this two-year projact, staff 
members engaged in a range of activities designed to consolidate 
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our findings^ analyse and incerpret our data, and plan for adequacy 
raporting of che results of this projeGt. Our accivicies irLcluded 
(a) writing aa exCansive profila on eaeh of the 27 teachers whom we 
observad eKtensivaly during the two-year studyi (b) interviewing 
taachers to aequire added data to enrich profile development| 
Cc) videotaping se^.eeted elaases and analyzing videotapes to 
enhanee our undars Cand ing of science classroom interactions, 
especially in middle schools; (d) intensive meetings of project 
staff to discuss issues concerning data collections analysis, 
interpretation, and reporting; and (e) preparation and distribution 
oi a "Report to Teachers" which explains the results of the study 
to the participating teachers and invites their reaction to the 
report . 

These activities aim tn (a) reconfirm and elaborate the 
findings in both specific and broad-range investigations during the 
L'irst year and a half of study; (b) determine the values^ beliefs^ 
and understandings held by school personnel that underlie their 
actional and (c) expand our understanding of the environment of 
secondary science teaching through comunications between staff 
members ana teachers both on personal and group levels^ 

To accomplish these varied purposeSf our data collection 
during this period has included 134 classroom observations, 37 
teacher interviewsi and 35 other formal interactions as shown in 
Table 1# The total scope of our data acquisition by eight staff 
members as we complete the second year of study now includes over 
IQOO classroom observations ^ 250 teacher interviews, and 100 other 
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Tab la I 

SchoQl Data Sources (April 1, 1 986-September 30, 1986) 



SiEs/Event Villaga City 



High School Observacigns (0) and InCerviews (I)* 

0 1 2 1 

Biology 1 U 3 - 2 

Biology? 2 - - 

Chemistry 1 4 1 2 2 

Chemistry 2 - 

Physies 1 7 3 - - 

Physies 2 - 3 2 

General Seiance 6 2 - 

Physical Science 3 2 3 2 
Biology for low 

achiavers - 3 — 

Middle School 

Grade S 7 1 44 7 

7 7 1 20 3 

6 ^ ^ ii ^ 

Totals 46 16 88 21 



Ocher 

InC'^rviews with 

adminii trators 4 4 

Planning meetings wich 

adminiitrators 3 2 

Planning meetingi with 
teachers and adminii^ 

CratorSy together 20 ~ 

Videotapes of classes - 10 

Teacher profiles 18 9 



*Esttmated niaBber of classea observed and interviews with teachers^ 
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^ormsl interactions wich faculty and adminis crators at meetings^ 
workshops, and other activities. 

An activity that needs special mention is the supp leinencal 
intarviewlng of teachers during Chis period. This was intended to 
comp ent our assertions from elassroora observations in the lighc 
of intormation formally eKpressed by Ceachers, These incerviews 
helped us validate our assertions through detecting consistencies 
and/or discrepancies between elassroora observation data and teacher 
interview data* The results helped us understand the values and 
beliefs related co teaching and learning held by teachers from 
their perspectives* Eighteen of the twenty=seven participating 
teachers were interviewed* 

Data from the previous 18 months of observations and 
interviews, suppleraented by the additional interviews mentioned 
above, were used to formulate a pro f i le on each teacher in our 
study* The profile contained the following topics, organised in a 
systematic manner, keyed Co the extensive data base^ (a) educa^" 
tional background^ (b) reasons for entering teachings (c) role 
conception, (d) axpactanciei of students, (e) view of learning and 
teaching ( f) attitudei toward students^ (g) attitudes about 
instructional content, (h) characteristic teaching approaches, 
( i) grading practices, (j) interactions with administrators and 
peers, (k) professional growth activities, (1) Other nonteaching 
commitments, and (m) satisfactions and frustrations* 

Another activity that also needs special mention was the 
report of findings of the study to participating teachers* Because 
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Che sCudy used ethnographic methodology, we had been vague and non^ 
eommiE^l in response to taaehers' queries abQut the resulcs oi the 
SEudy* Now, at the end of tha study, as a way of showing our 
appreciation for their cooparation we distributad a report to share 
the findings of the study and help Cham imprava their Ceaehing, As 
a response c© Che reporCj several ceachars expraased their hopes to 
discuss tha findings with staff members. Follow-up comaunica t ions 
wiLl be Gonduetad aocording to teachers* neads either individually 
or in groups. This raporc describad our observations o£ classrooms 
and the milieu of science teaching in nonj udgmental terms. It also 
actamptad to balance project staff members' viewpoints with 
teachers' perspectivas Ca,g,j "outsiders'" views with "insidars'" 
views) . 

New Findings 

During this six-month pariod, classroom observations^ analysis 

of vidaotapas, intarviaws^ and preparation of profilas on teachers 

have resulted in formulation of the following assartionsi 

Assertion 1, School policies and science teachers' practices 

discriminate againsc Black and Hispanic students in 
ways that are not intended. 

In a study of citiEanship grades awarded by scienea teachers 

in City Middle Sehoolj it was found chat Black students received 

poorer gradas in citizenship than White students. For example^ in 

one class, 70% of the Black sEudants received low citizanship 

grades* The reasons for this situation are complax. Teachers' 

eKpectmncies regarding classroom deportmenC appear to coincide with 
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White student a ' behaviors buc are dissonant w^ich the culcural norms 
of behavior of many Black students. Differences regarding 
aequiaiGanea of students and oral response patterns were noted. 
Yet teachers believed that they were dealing equicably with 
studenCa, Thus, a Blach student who called out across the room □ 
a friend during a laboratory session was marked down in citizens' p 
whereas a White student who quietly saunter d o"?^r to i ' .^eu 
with a friend was not. Teachers stated tnat the Black student was 
disruptive and that their assignment of a low citigenship grade was 
justified. 

Whereas these differences ar e , in theras e 1 ve s , p rob leiQa tic, a 
more serious problem arose from school policies regarding 
citisenihip grades* City school policy requires that students with 
low eitigenship grades not to be allowed to participate in 
specified activities including school camping—a weeklong program 
that includes science, nature study, recreational, and craft 
activities at City District's Outdoor Education Center, 

As a consequence of this polieyj an inordinately larger 
portion of Black students than White students were precluded from 
attendance at school camp becauia of low eitizenship grades. Not 
only were students excluded from the learning that potentially 
might hava occurradj but the action eliminated the opportunity for 
students and teachers to build rapport and mutual understanding 
which often derives from intensive intaractioni over several days 
in the schoQl camp setting. Moreover, being excluded from sueh an 
activity could only deepen animosity between these students and 
their taachars, 
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Looking more deeply at t-he w-ays in which teachers trsac 

different students differently, we found two major types oE 

differential traatmenE of sEudentsi 

U Earlier work showed ChaC 5-7 "targec sCudents" in nearly 
every class are parcieipants in ovar 50% of the teacher- 
student ir.£eracEions. Further we found that 3-^5 acudanca 
rarely interact with the teacher^ and the remaining 20 
students ( apprgximataly) are called on by the teacher 
once or twice a day* 

Target students benefit both cognitively and affectively 
from this interaccion* They reeeiva the majority of the 
teacher's attention and are participants in the majority 
of verbal discourie between teachers and students. Few 
Black or Hispanic youths are included as target students 
avan though about 40% of the City school population is 
Black and 10% is Hispanic, 

2, We also found that the same teacher will treat different 
classes differently* In City Middle School^ students are 
trackad into either of two levels of classes according to 
reading aehievemant. The most able raadars are placed 
into "enriched** classes that concentrate tha top 25% of 
the students togethar in a class* The remaining 75% of 
the atudants ara in "regular" classes in which the aver- 
age performance level consequently was reduced as had 
been teachers* expectancies of these classes. 

Typically, teachers ware assigned one or two enriched classes 

with the remainder of their fiva-period day (three or four classes) 

being with chose students placed in "regular** classas. Teachers* 

coiments about the differences between the **goQd*' students in 

enriched classes and poorer students in regular classes was evident 

in a large proportion of the interactions among City Middle School 

faculty and between them and members of our project staff. In 

addition, observations in classes showed that the interactions 

between students and teachars differed in regular and enriched 

classes. Students in enriched classes were more cooperative than 
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sEudents La regular classes. Teachers respofises to student behav- 
iors in regular classes cended Co Lncreasa teniiQn between teachers 
and sCudenCS creating a strained acmospherej whereas the atmosphera 
in enriched classes was more condueiva to produeciva incarac t ions . 

It appeared as though there was agreement between caachefs and 
stud^nss in enriched classes abouc purposes of instruction and the 
ground rules for daily Qperation of the classroom. In contrastj 
chare seemed to be a tension between teachers and students in regu^ 
lar classes on nearly every count including ground rules of class^ 
room operation, standards of work in classj homework, and intar^ 
personal interactions* 

Two points seemed especially problematic about the observed 
siCuaEion: Firit, the most striking difference becween regular and 
enriched classes were their racial constitution. Enriched classes 
contained a majority of White students while regular classes con- 
tained a higher portion of Black scudents. Moreover, the classes 
that teachers perceived as being most difficult contained an inor= 
dinately larger proportion of Blaek males. This was disturbing 
because assigrimanE of students to enriched and regular elassas was 
determined by eonstitutive rules developed and applied by teachers 
and administrators, a majority of whom are White- 

Sacond, there was no recognition by the teachers chat their 
difficulties in working with sCudants in the regular classes was 
anything more than a studenc problem* Reeurrencly, ceaehers al-- 
ladged that the students lacked motivation, interest, intalliganee, 
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and parencal support necessary to be successful in learning sci- 
enee* Taachers uniformly dismissed any tespons ib i 11 cy for the 
behavior and achievement of these scudenCa, Students* quescions 
abouE the ucility of the curricular content or the value of 
instructional approaGhes also were not taken seriously by teachers, 
Unf ortunatelyi without recognition that they as teachers have some 
responsibility to alter the extent stituatiorij improvement is 
unlikely Co occur. 

The long-term effect of this set of circumstances was demon^ 
strated blatantly in June when 34 graduates from City schools were 
henorad for their achieveraencs in a section devoted Co graduates in 
the local city paper. The list contained one Black female and one 
Hispanic male even though about 50% of the school population are 
from these ethnic groups j however j our project staff has seen no 
evidence that this set of e ircums cances and those described in the 
middle school are the result of will f ul d iscr iraina t i on « Ra ther p it 
appears to be an unintended consequence of a complex array of 
issues including a difference in values and expectancies between 
White middle-class teachers and students from ethnic minorities. 
Moreover, this problem saems to affect more than students from 
eChaie minoritiesi it may affect all students who are not part of 
the "target student group," 

In closing, we hasten to point out that project staff members 
did not set out to uncover this finding. Rather, our obiervations 
of intaractions among students, teachers, and adminiscrators 
brought ui to an initial comprehension of differential treatmenc of 
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studen£S Chat has a racial/ethnic quality. Our observaGions do not 
auggeat intaational discrimination. The issue is more subtle. Wa 
raised this issue baeause it is an important one which needs 
attention. Blacks and Hispanics have been and still are under- 
represented in technical and seiencific careera. Over the past two 
deeadesy efforts at increasing their access to these careers have 
had little effect. Our findings may engender insights and 
potential research questions regarding this issue. 

Assertion 2 . There is a discrepancy between classroom practices of 
teachers and their descriptions of their work. 

Our observationa and interviews have shown that most teachers 

tell a better story about teaching than they deliver I Teachers 

tend to deacribe their teaching practicaa in terms that differed 

from what we observed in their classes. We obaerved a strong 

emphasis on recall and on textbook-eentered instruction* Teachers 

said they ware teaching students critical thinking skills and how 

to reason fro® scientific principles. They said that they were 

going beyond thair textbooks to provide students with applications 

of knowledga to daily life. Most felt their instruction was well 

planned and lucidly organised. Our observations showed that 

teschers did little planning and that lesions lacked sound logical 

sequence. Most teachers felt they were doing an effective job of 

teaching and that problems they faced lay beyond their control, 

arising from poorly motivated students^ lack of equipment, lack of 

sufficient preparation and planning time. 
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The reasons for this diicreparicy may partly be samacitic and 
may partly Lie in Ceachers' perception of their role* In dasignini 
homework and saatwork for studenCSj teachers^ using texcbooks as a 
guide, include some quesCions that require students to chink 
critieally or reason from seientific prinoiples* Many students, 
however, answer their questions simply by oopying phrases which 
Goncain the "right words" from the texCj but which may or may not 
answer the questions adequately* Teachers believed chat chey had 
set up conditions in which students could learn their higher order 
thinking skills, whereas the studeniis found a way to circumvent 
this requirement by altering the task. 

Moreover, regarding role perception, teachers saw their role 
as presenters of information and organiaers of instruction and did 
not perceive diagnosis and remediation as central to chair role* 
Thus, they were willing to accept that only the moat able students 
would be able to use higher order thinking skills. They did not 
even attempt to determine if students were having difficulcy with 
particular tasks and ooniequently did very little Co help students 
develop the techniques and skills that would be essential for more 
than rote recall of factual knowledge. Because of this viewpoint, 
rote recall has become the acceptable standard of performance in 
most science classes* 

Asaertion 3 , Secondary science teachers perceive their primary 
role as managing classroomii presenting scientific 
knowledge to their students is also an important part 
of their perceived role* 
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Our observacions, interviews, and casual conversations 
epntinuously have reinforeed chase poincs about teachers ' 
pereaptioni of their role. As aUated earlier, diagnosis and 
remediation are not part of caachers' self perceived role. 

Teachers* emphasis in classroom management, in turn, places a 
priority on studanCs* behavior. This has resulted in "integration" 
of students' achievement and citizenship in some cases and appeared 
to be part of the issue underlying the unwitting discf i'^ninat Lon 
deseribed in Assertion 1, 

Assertion 4 ^ Teaehars believe that the quality of their work is 

high and that little improvement is possible without 
added resources or altered conditions. 

During interviews and diseussionSp teachers responses to two 
questions gave rise to this assertion. In response to questions 
about how seience instruction could be improved, teachers suggested 
more time for planning and more resources for supplies and 
equipment. Implicit in the teachers* comments is an equation of 
quality teaehing with "hands-on" experiences in science i however, 
in reality, we observed relatively little laboratory-centered 
teaching, with lack of equipment and facilities being the 
characteristic excuse for using other approaches. 

These beliefs and constraints (more imagined than real) 
nDtwithstanding, teachers allocated responsibility for improved 
motivation and better achievement to students and their parents. 
In short, teachers were unwilling to recognize that they have a 
stake in bringing about improvements in students' achievement and 
mstivation in science. When onfronted with soatetal concerns 
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abouc cantemporary scienca inscruction, teachers gave two 
sisuICaOeous reactions; Firsc^ Chey were plo ised chat more money 
might ba fortheoming for seience instruccion. Second, bLame for 
the conditisns were actributed to all quarcers except to teachers, 

Whmn asked what added resourcei should be spent for^ reaponsas 
included (a) baCCer salaries for teachers, Cb) more equipment for 
teaching icienca (generally expensive Ltems such as microscopes, 
balances^ LASERS and computeri) and (c) smaller classes* The^re was 
no mention of need for reform to make the curriculum more useful to 
students nor tha need for teacher training to make current teachers 
more effactive. 

Our sacond question to teachers waSj "How may we (project 
sCaff) halp improva instruction?" Even in cases where we tried to 
lead teachers to considering help with instructional management, 
incraaaing studant engagementj and ather padagogical matters, 
teachers did not axprass need for improvamant of their teaching 
skill. Host said straightforwardly that they believed they were 
good teachers* 

Assartion 5 . aaeondary scianca teachers appear to have limited 
vision about thair role and future directions for 
their work* 

Teachers agraad that the future world in which today's youth 
will live as adults will be quite different from the past and 
present, but when asked how their sc tance program might be altered 
to better prepare students for the tuture^ teachers had faw new 
ideas. Host said that students would need more scianca and more 
knowledge about computersi however^ concepts such as ability and 
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propensity for continuous learning, higher order thinking skills, 
and oChar similar ideas were notably absent from cheir replies. 

Seianca teacher a appear to be "locked into" the ir pre sen c 
status. They appear to view it from an egocenEric perspective. 
Their out-of ^sohoo I aetivities generally are quite unrelated to 
scianee teaching. Other than some television viewing of science^ 
based programs like NOVA^ they recaiva little input about their 
profession. Few read proiassional journals Co keep up to date with 
either sciantifie knowledge or pedagogical developments. Few now 
go back to school because they have satisfied the professional 
davalopment requirements for cercif ication* 

Interestingly j most teachers say that they would like to 
engage in additional profassiqnal development activities, but they 
daclina to do so unless thay are paid for their time and afforc* 
Moreover, few teachers appear to be willing to engage in serious 
profesional development efforts even when paid. It seems chat they 
want professional developmenc Co result from a short, easy workshop 
that would last only a few hours. The cluster of practicing 
teachers that we have been studying not only appears to have made 
their own job of teaching easier than it really is, but they also 
expect their own professional improvement to be affortless. This 
is an interesting dichotomy: Teachers place responsibility for 
learning onto their students, but do not accept responsibility (and 
accompanying effort) for their own learning and professional 
growth* 
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Ass ar^ion _6 « Many secondary science teachers faal trapped and 
unappree iaCed in cheir job. 

For many of £he Ceachers, sacondary seience Caaching was no £ 

Eheir first choiea as a career. For a few, their reassignment to 

teach science is recant (e.g., the last 2-5 years) and some of 

these newly assigned teachers have not aecapted their new career. 

As a result^ their emotional energy appears to be directed toward 

"fighting the syitem'* that put them in a job that they do not want. 

For many others who have bean teaching science for several years, 

their candid personal interactions with project staff suggest that 

higher paying, more prestigious careers as engineers^ physicians^ 

or scientists were unattained goals. Science teaching was, for 

manyi a second (or third) choice when other options were not 

achieved. 

Initial apprehensions about their career have been reinforced 
by perceptions that their efforts are not appreciated, Administra- 
tors^Nparents, and many students give them little positive feed- 
back. Many teachers develop very cordial rapport with students, 
which provides both them and their itudents with posicive rein- 
foreement. Nearly all teachers state chat it is the rewards they 
gat from students thmt make thair job worthwhilei however, lack of 
recognition from adults including parents and administrators is a 
major factor in teachers- disenchantment with their work. 

Much of the success of our staff during this project may have 
arisen from our ability to meet an unfulfilled need for many of the 
27 teachers in our study-^-that being the need for interaction with 
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and approval from significant adulcs* Each of our project stagf 
members t^as aeeapted by Che teachers and taken into chair confL^ 
denee as this project devlaopad. This was asaential for suceassfuL 
athnQgraphy. It also appears that our presence in che school t-ai 
bacome important to many of the teachers as a form of professional 
contaet and prestige* 

Assertion 7 ^ Secondary scianca teachers damonscrate a high lev^il 



For thraa years now^ we have observed the "erosion-- of 
teachers' enthusiasm^ energy and^ spirit throughout the year as 
they engaged^ week after weekj in Chair self-imposed rapid'-fire 
schedules* By March^ teachers appear to be ready for vacation, 
Spring braak, whieh is one week long, appeared to provide lotna 
relief. On the other handj summer break, and the prospect of a ei/ 
studants and new challenges, seems to be energizing to teachers. 

Teachers begin each new school year with a high level of 
enChusiasm and a new resolve* Most return to school with speel fU 
ideas about new activities they will employ with their studanCs , 
They have plans for more effective organisation and managemanC. 
There is optimism that the new "crop'- of students will be battat 
than the last one. Unfortunately, however, this optimism does ml 
appear to be accompanied by accaptanea that their new students ^ill 
lack the knowledge, attitudes, skills, and maturation that w^s 
engendered with such effort in Che last group! As a result, ch^if 
initial enthusiasm is offset by the realities of their work and the 
demanding schedules they have set. 



of resiliency* 
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Asaertion 8 « Haay Uach srs are frustraCed by conditions over which 
ther kvi xictle or no control and fail Co act 
eoficitEnlng masters which they can influence, 

la naarly av't^ydls s^ussion we held with teacherSj some 

allusion was madft ts aoc iaCal faccori chat influence scudents 

adversely^ inclu^Ltii tarn ^ly instabilicyy teen drug use and 

alcohelismy and uaesftai:=x£ ies abouc employment in the fuCure whan 

the acudents ant^t ^he workplace. These conditions were lamented, 

with a degree of tail|fta ^ ion | however j teachers rarely made any 

allusion to their Tola ict rectifying any of these problems even in 

instances where ch^y wers taking positive actions or effected 

positive influence * For example^ the male teachers (compriaing the 

majority of sacQrtd^ry gc ience teachers) did not appear to racognUe 

that they may have mvBA as significant male role models for 

youths from hora^s in whittti the facher was absent* Nor did they 

suggest that mora ^(facC;^va teaching of higher order thinking 

skills might ba a ^ly !ac tor in enhancing amploymant possibilitias 

for students afte^ paduaeion, Moraoverj few ceachers even hintad 

that their affotcs eQuld lielp students develop the motivatio:^ and 

skills needed to b^eik awdy from an environment of povarty and a 

dim future* Afcteneion Co factors over which lictla control can ba 

exercised while ig^ipfing central matters regarding effective role 

fulfillment app^gr^ Eq by^ symptomatic of teachers' feelings of 

powaressness* 

These eight ne« ass ^ x-t ions represent exCensions of our 
understanding of t^i ehair ^cCer of secondary sciance taaehing and 
the forcas which sBipi - They add to assertions already 
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available in prior repottfss. They are suppor£ed by our rich daca 
base and chay serve as t^^s« foundation for our spin^o pro jac ts and 
future sGtivitias which #r-^e described in the follo^^Lng section. 



S^pin-off Projects 
Sequencing in Secondary fi les ienee Teaching (SSSt) 



This project is a n#^^^ly developed study suppoftidby the MSU 
All=lJniversity Research irs^vitiation Program. The ra^cionaU for the 
SSST project is that atud^^nts' potential for cofflpreh ending seiance 
may be inhibited by def itfi_ancies in the logical orS^J^i^ation and 
sequence of science ins tf^sc t ion. From our acndieg a uring the past 
two years, it appears th#t= classroom activites, labs,nLms and 
homework lack logieal coti^rence which may be a contt^ibuting faetor 
in difficulties many stude^nts exparience when attefS^ting to 
understand seientific ^otit^epts^ principles, and relationships. The 
purposas of this proposed research are to (a) condiic C a pi lot study 
of logical organization gxi^d sequencing of two ins tt^UcEional unics 
in secondary school sci^r^c=a as taught by two teachet^s, (b) inter- 
view tha teachers regarditffl.g their understanding of thi subjecC 
matter and its presentati^^ns (e) formulate techniqU% s for analyzing 
the logical organi^atiQn ^^tid sequence of ins tru^ c i^ii , ind (d) util^ 
ize data from the pilot it=udy Co prepare a propasal eq the Sciencf; 
Education Direetoratm of ^=he National Science founds tion for an 
extended study of th^ logL^cal organisation and sequ^iidrig of 
instruction to maximize #t=udent learning in science* 
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A Study qC Sequencing of lngtruct:ion in High School Physics 

This projacG will eKaraine how three physics teacners conscrucc 
a sequenca of evencs to help sCudents understand tbie concepti and 
principlaa included in an inscruet ional unit on kinemacica* The 
scudy will dascriba the flow of informatLon as presenCad by the 
taaehera during lacCures, ricitationsj demons crac ions ^ laboracory 
exparimanta, and Chrough riading maCerials and homewoirk* Tha study 
involves the gbaervation ot Chree high school phyaLca teachars 
Caaehing in thraa differenC schools and is tha basi-a for Amiando 
CDnCraraa' dissertaC ion* 

A Study of a Physics Teachar'a Personal Practic al ICnowledEe 

A Caacher'a knowladga of subjaGt matter and pedagogy Gombined 
with chair beliefs and thoughcs about teaching haS bean labalad 
caachars' paraonal practical knowledge. At present, we Rnow vary 
littla about the personal practical knowledge of pHyslcs teachers. 
Using qualitativa mathodaj Ribhi Abu-Isneineh will study one 
physics Eaacher, Uiing a aicond phyaics teacher as a "sounding 
board" to anrich understandings. This research wii^l constitute 
disiertation^ 

Instructional Materials Devalopiiint jonsor tium 

This project is aimed at formulation and imp lema nta E ion of a 
yearlong science course for high school youth who mre in the lower 
50th pareantile on achieveminr. and motivation, Tameh^rs and 
administrators from three school districts, with time help of staff 
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members f jtf'o om Michigan State University^ the UAW/GM Human Raiour =a 
Gante^f af^i S the American Medical Association are working EoptKsr 
to (a) tm'^i ^ew aval lab la research data and practical knowlidgi o n 
effa^tiv^ t ^aaching of youth in the target populacioni (b) exarai 
extant iii#t ^ruetional reaourcei for teaching science and technoLogy 
availably fSrom business and industry^ educational publiahiri, ar^d 
private ganizations | (c) formulate instructional modules baieri on 

(a) and Ct?) which will compriie a yearlong science course for yc^uth 
in the tatf'l^set populationi and (d) plan and initiate testing o£ ^nis 
course of l study in the three cooperating districts during the 1586^ 
87 acadamj^Q - year. The project is a cooperative projsct baEwean 
Hichigan S^^^-^ta University and three area school districts fundeo. by 
the Eduem&ia^on. for Economic Security Act. 

SchQol^Bm#l«^ d Instructional Materials Development 

The fQE hool-centered project is aimed at fcrmulaCion and im^ — 
proveisent 0^ f a yearlong science CQurse for high school youth wh<^ 
are in th^ Z lower 50th percentile on achievement and motivaEiQn* 
TeaQhers ato d administrators from the Grand Ledge school diitria^, 
with the Ht^ Ip of staff memberi from Michigan State University wi 11 
work tQg^t^©-ar to (a) reviaw available research data and practicm 1 
knowladg^ ^5 n mffactive teaching of youth in the target populiEion^ 

(b) eKaain^ asctant instructional resources for teaching aciinca And 
technQlogy ^^vailabla from business and industry, educational pub^ 
lishers, a^io^d private organizations, (c) modify existing initrucC ional 
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module and creaCe new acciviEiea formuLaCe a yearlong 3Cian._ae 
course for youth in the target pOpulaion, and (d) plan and 
initia"e tasting oi this course og itudy in the Grand Lgdg© 3^h„ool 
distri^st during the 1936-87 acadStsU year , This p^ojecc is fur_ded 
by the Education for Economic SeCurUyAct. 



Pap_ari_ Proposed for _Praaentati^ n_4 gJcQfes3lQnal Me a tings 

Ai^inual meetings of American SducatLonaL Resear Assoc iaci on 
and Na^^ional Association for Rasettch in Science tamching 
schedul^ed for March and April* Thrai papers have b^en proposed by 
projae^^ sCaff u. .^bera for aERA an4 five have been proposed for 



Conelusions and J uEure Directions, 
ttt^is study of tha milieu and character of seeondaty seien^^i 
teachif^g has concinued for two y&^th As a result of it^ we knc 
much ffl^^re about tha nature of SeCOtidaty science teaching and t^^m 
forces which shape it than to did whan ^^e began* We have a lar^ga 
voluma of data from classfosa obs^tfvaiioni ^ intetviewa and 
discuss ions with school personneli and review of sct^ool docutnen^^a. 
Wa hava formulated more Chan 20 Mjor assert ions abouE the 
charade and quality of practice in school science^ A new S£U^S.y 

of the logical saquence of insCtuceion in secondary sciince has 
been itk itiated as an outgrowth of chi study. Two il^gnificant 
digs^f t ^.^tions and two instroctionfltl MEirials devalopfflanc projate ts 
also ar*^ b}?^products of it, Thesa fivi ne?>y projeccs warp derivai^ 

Z<5 



184 



i^o% and are enriched by the insighcs and understandings provided 
by tSie iicondary School ScienGe Projeet, 

lereas all oi c^ese ouLcomea and derivatives are imporcanc, 
the fiindamental sigrti ^icance of the data about school practices in 
a^^odify science mus ^ be highlighttd. There now exists field 
ng^^jEron over lOQO -classroom observations ^ 250 formal intarviews, 
and 100 tnee tings st w^ich project staff members were participant 
obittfViri, These dat^ are available and they need to be **mined'' to 
d^^^ ikd meaning from them. Ic isj therefore, the senior 
iciV^^^Hlgator' s intmnt and plan to devote research time (e,g*j 
appirc)Kiiaately 502 of effort) during Winter, Spring, and Sumer 1987 
to pijiparation of a oanosraph ba^ed on this project. The findings 
ate iiportant and tim« ly and need to be reported mora fully than 
has bi^n possible to aate» 

Toaccoopiish th^s affortj project staff members will continua 
Cq si^ittfith me on a 'voluntary basis to provide input and reaction 
to Outlines and drafts of chii monograph. It is hoped that a 
publiiliable draft be completed within a year, 

lUddittion, the fQllowing papers were presented at the annual 

m^gtiiigof the National Association for Research in Science 

T^gchini, held in San Francisco in March 1986 1 

ciine, D,A*, Target students in a science classrooms A case 
sta%. 

Contreras, A* > Tt^a decontextua ligation of middle school 
sci^ncai An athnogra^hic study of three teachers* 

OilUghar, J* J* ? A study of secondary school science teaching 
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Lee, 0* i & GalLaghefj J. Jo f erenc ial treatment of 
individual students and ^h^ls clas^^ga by middle school science 
teaeharsi Causai and c on sequence 5 * 

Isneineh, R,A, , Hign school scie^ice teachers' rola concept ion 
as rafleeC^d in cheit daily cUssfOgfli practices arid discussions* 
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CLASSROOM STRATEGY RESEARCH 



The Clsssroora Strategy Research proiraffl is concerned ^^ich 
teachers' thinkini about and straCegLes fornanaging theif 
elasirooms and motivating and instructing Eheir stydencs, Ic has 
engaged it^ two majo- lines of work. The firit line has i^i^-olved 
coneaptuaL work anS research synches is on clasiroom mana^m ant in 
general, atid, in p&^ticularj ampirical sCudy of teachers ' 
percaptiorta oi and straCegias for coping wUh studenCs ^h^ present 
chronic ans^otional bahavloral problerai. Tha second liti# of work 

involves e QncaptuaE. isa t ion and research on student motiva^i on to 
learn and, in parC^eular, on now teacheri can affect the 
development of suct^ motivation in their students by modalin^ ^j 
projaeting gxpectations and attitudes^ and othirwise sod^l izlng 
their studanti* peiz^eept ions o£ and responiis academic Ci^ sks . 
Two naturalistic s&udies of how studenti raspQnd to teaCh^i^ s ' 
comients ^bout acaSemic tasks have bean cornpleted. The p<e sent 
proposal calls for axtending this line of work by devalO|5in_g and 
then exper iaantall^^ testing systematic prQcedures that t^^a ^ners can 
usa to ine Tease th& ir students' motivation learn. 



Jere Brophy C coordinatof) 
Rick Bevis 
Jean Brown 
Eugenio Ichevarrii 
Staphania Gregg 
Margot Haynes 
Mari Merrick 
Jane Smith 
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CLASSROOM STRATEGY RESEARCH 



The Classroom Strategy Research Projecc eonsiderad caachars' 
thoughts and aetlons (in shorty their straCegies) for handling 
eertain enduring problems of teaehing praeCiee. Two disCinct lines 
of raseareh ware pursued within the projecti Ca) the Classroom 
Strategy Studyi an investigation of teachers* sCrategies for coping 
with students who have chronie personal or behavioral problems, and 
(b) student motivation studies dasigned to identify scratagias that 
teaohers can use to stiraulaCe their sCudants' motivation to learn 
the content or skills that academic activities are dasigned to 
teach. 

Classroom Stratagy Study 
This study, involvad interviawing 98 elamentary school teacnars 
about their perceptions of and strategias for coping with each of 
12 types of problam students (low achiavars due to limited ability, 
underachiavars due to per fee tionismj undarachiavers due to lack of 
interast in or alienation from school workj underachiavers dua to 
failure syndrome or learned halplassness , hostile-aggressive 
against peers, defiant against the teacher, passiva-aggressivft 
against the taacher, distractiblei hyperactive, imnaCure, 
shy /withdrawn, and rejected by pears)* For each problam student 
typa, each teacher responded to an open-ended interview des^igned to 
elieit tha taacher*s ganaral strategies for coping with the type of 
problem student undar consideration, as well as to two vignettes 
daa.lgned to elicit the teacher's responses to specific behavioral 
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incidencs represetiliat ive of the manageraenc problems that chat type 
of problem student typically presencs in the classroom. The 
taaehars* responses to the interview and vignettes were recorded^ 
transcribed, and codedj and scores developed from the coding ware 
analysed for general trends obiervabla across the sample of 
Eeachera as a whole as well as for differences baCween teachers 
working in the early grades (K-3) and those working in the later 
grades (4-6) * differences between teachers working in a small city 
sehool system and teachers working in the inner-^city schools of a 
large metropolitan system, differences between teachers whose role 
definitions stress instructional goals and teachers whose role 
definitions stress socialisation goals, and differences between 
teachers rated as more effective and teachers rated as less 
effective in coping succassfully with problem sCudents. 

General trends in the findings (chat is* findings that were 
not speeific to particular problem student types) were described in 
the previoas progress report. In the present report, we will 
su™arize the highlights of a recently completed 125-page 
preaentation of the findings concerning one of the specific problem 
student typei~i tudents who are hostile or aggressive toward their 
peers, 

Hoscile^aggreasive students were described to the teachers as 
follows; 

These children express hostility through direct, intense 
behaviors* They are not easily controlled. 
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1. intimidaces and chreatens 

2* hits and pushes 

3, damages propercy 

4* antagoniEes 

5, hostile 

6. easily angered 



For the general scrategy incerview, the Ceachera were 

asked to describe Chair straCsgies Eor coping with any such 

hostila-aggressive students that might be assigned to their 

classes* In addition, the teachers w^re asked to respond to the 

following two vignatces by stating exactly what they would say and 

do in response to the events depicted! 

A* This morning, several students excitedly tell you that on 

the way to school they saw Tom beating up Sam and taking his 

lunch money* Tom is the class bully and has done things like 
this many times. 

Class is disrupted by a scuffle. You look up to see that 
Ron has left his seat and gone to Phil's desk, where ha is 
punching and shouting at Phil. Phil is not so much fighting 
back as trying to protect himself. You don't know how this 
Startadj but you do know that Phil gets along with the other 
students but Ron often starts fights and arguments without 
provocation. 

Few if any of the teachers had had specific preservice or 
insarvica training in strategies for coping with hostile-aggressiva 
students, so that thair responses to the interview and vignettes 
ttflaetad expariance-based intuition rather than codified 
knowladga, Thay rarely mentioned specific theorists or technical 
terminology, NeverCheless ^ most of their responses can ba 
understood and most of the general findings can be described, using 
concepts borrowed from human development, clinical psychology, and 
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related fields. In this regard, the findings concerning hoscLLe- 
aggressive students tend to favor the theorising of writers such as 
Patterson (1982), Glaiser (1977)f Good and Brophy (in prass), or 
Rodell, Slabyi and Robinson (1976) who straas resocialisation and 
self^eoncrol training over the suggestions of writers who favor 
leas direct methods ( nondirec tiva therapy and environmental 
engineering atrateiies that do not include confronting aggressive 
atudants about their inappropriate behaviorj requiring them to 
accept rasponaibility and the attendant conaequencea for it, and 
trying to instruct them in better ways of coping with conflict and 
aKpressing aggrasaion)* 

Teachars who wara rated low in ability to copa with problem 
students had limited and mostly vague ideas about how to respond to 
aggrassive atudants, A few of these teachars denied any 
rasponsibiity for eoping with such atudants and would attempt to 
pass the problem on to the principal or other profassionala at the 
school. Most of the rest would rely on help from these sources 
becausa they eonsfiiously saw themselvaa aa lacking the ability or 
training to be able to handle aggrassive students effectively or 
becausa they lacked clear ideas about what to do beyond scolding 
the student, threatening or invoking puniihment, or informing the 
parents about aggressive incidents* In short, these teachers were 
not ineffective because they relied on wall-articulated but 
ineffective methods (such as catharsis or physical punishment, for 
example) I instead, they ware ineffective mostly because they lacked 
well-articulated ideas about how to cope wiEh aggressive students 
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and thus ended up responding in ways chat were not systsmacic or 
powerful enough to change the behavior of Ehese students. 

Almost all of the Caaehers reported that Chey would at least 
make statementa proseribing aggresiiva behavior and warning 
aigressive students againsc repetition of ic. For many of Che 
lower rated teachers, however, chis was confined to a brief 
"talking Co." In contrast, Che higher rated teachers outlined mora 
intensive and suscained reaponses. For some higher raced ceacbers, 
this meant a severe lecCure (soraecimes an eKtended scolding or 
cirada) designed to make ic clear to aggressive students chac their 
aggression was inappropriate and would not be coleraced. More 
typcially, howevar, the higher rated teachers responded with 
equally determined but less emotionally intense socialization that 
ineluded logical in addition to moralistic rationales for behavior 
change damands and chat included acterapts to counsel or instruct 
the aggressive studenc in mora acceptable ways of dealing with 
frustration and conflict in addition to attempts to coerce him into 
sCifling his aggressive impulses. 

ThuSj the responses of the highly ratad^ teachers tended to be 
both powar-assertive and instructive and cq be framed within the 
conteKE of confidenca in ability to change the problem student and 
determination to do so* In contrast, Cha responses of the low 
rated taachers were mostly coercive but not instructive and 
amountad to confu.^^d attempts to try to control the behavior of the 
aggressive students rather than systematic attempts Co change them 
in more fundamental ways* 
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Thm cQerciva eLemanCs of thm reiponsas of the highar ratad 
Caachars t© hoatila^aggressive studtnca wara unusual wtthin this 
study. F©r moit of tha other problam studant £ypas, Cha highar 
raced taachara strassad instruetion, eQunseling, and othar forms of 
asslstanca Co problem sCudanCs, but made little or no mantlon of 
crying to control chair behavior through eoareion* Howaver^ givan 
that aggreasion is not maraly inconvaniant or disruptiva but 
involves physical hara to ocber sCudentSi ic is appropriata that 
ceachars take ooereiva action to curb it^ and moat o£ the taachars 
did mantion one or more coarciva scrategiai« It ii worth noting, 
though, that the vast majority of cha teachers itraased stratagias 
calling for using tha thraat of punishmant (loss o£ privilagas^ 
informing the parents or tha principal, isolation or suspension) to 
pressure aggressiva studancs into concrolling thair misoonduct. 
Thay usually did not mantion retaliatory physical punishmanC or 
other coarcive responses that could ba deicribad mora as revenga 
mechanisms or pradispoii cions to inflict puniihmenc for its own 
sake than as s ^acagias for concrolling students who fail to 
control thamsalvas. This was espacially tha case for tha highar 
ratad teachers, who tended to mention thraat of punishment as part 
of a largar and systematic approach to curbing aggrassive behavior 
and resocializing tha aggrasiiva scudants. Lowar ratad taachars 
oftan placad too much emphasis on punishmant as retribucion and not 
anough on curbing aggrassion by studants who ware out of control. 
ThuS| it appears that tha key to tha effectiveness of the coercive 
aspects of teaehar response to aggrassion is not retribution or 
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even "geCEing tsugh" for iti own sakej but instead is the 
QDnCrueCion o£ m responie chat will bring sufficienE pressure on 
thm aggressive sCudanC to causa him to curb his aggrasaive 
bahavior. 

Tha kay Co Cha insCrucCiva pare of an effacCLva rasponia to 
aggrassiva studanCs appaars Co ba pfoviding thasa icudents with 
counsaLing or insCruction in more affactiva ways of handling 
frusCracioni controlling Chair tamperi eKprasaing angar verbally 
r^Char Chan physically, and solving cenflicCs Chrough coramunication 
and nagotiation rachar Chan aggression. ThuSf tha highly rated 
Caachars tandad to respond to aggraasion as a behavioral problem 
calling for rasocialigaciDn ©f Cha studenC^s cognitiva and 
bahavloral raaponsas to situations in which ha was prasantly acting 
aggrassivaly. In Gontrast, thasa Caachars did noc treat aggression 
as if It were a neurotic symptom calling for nondirectiva 
CQunsaling or self-eonctpt supporC. Nor did they treat ic as a 
ralativaly , minor problam Chat could ba handled chrough briaf 
managament rasponsas, anvironmantal engineering, or behavioral 
shaping using incentives or contracCS (alchough many highly rated 
teachers mentioned briaf managamanC rasponsai or anvirofwianCal 
anginaaring strategies in their interviews as pares of largar 
QVarall straCaglas Chac would also include acCions Caken Co curb 
aggreiiive bahavior and rasocializa che aggressive scudanc) , 

Although thay ware firm in demanding that aggressive studants 
curb their aggressiva behavior, che highar raced ceachars often 
ware supporciva or protective of chase scudancs as wall. Besides 
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spamking of caking the timm to instruct Cham in temper concrol and 
bmttar ways of handling eonfliet, the higher raced taachers ware 
likely to mention "kid glovas" Creatmant for these students during 
tense situations and willingMss to lat them Cell their scory 
before making judgments about their guilt or responsibility in 
confliet situations (or at least, if guilt had already been 
established based on other informationi to let Chese students Call 
their side of Che story before Caking aecion). The higher raced 
teaohers also were often willing to allow aggressive students to 
ventilace Chair anger verbally, although they did not encourage 
these students Co achieve eatharsis by acting out their anger 
physically against substitute objects^ The data provided no 
evidence to suggest that the cacharsis approach is effective and 
some to suggest that it is aounterproduc tive ^ 

Several strategies that are con^only recommended Co teachers 
as methods of responding to problem students were nnt mentioned 
often in the teachers' responses to the interview and vignettes 
dealing with hos tile^aggressive sCudanCs and did noC have 
consistent significant correlations with af f ecCivenesi ratings. 
These included insight~oriented counselingi behavioral shaping 
through incentives or contracts | extinction through ignoring or 
time-out procedures | and providing encouragement Co the student by 
developing a close personal re lat ionship and supp lying salf-concept 
support. These approaches all appear Co be too limited or indirect 
to be effective against a problem as serious as chronic aggressioni 
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although thmy may be effeetive for Less serious misconduct problems 
ior symptoms chat are more neurotic than behaviaral* 

Class atatings, Hagie Circle aGtivitiai, and related group 
meetingi techniquai also were not mentionad QiEcen and did not 
correlate significantly with effectiveness ratings, even though 
these techniques do appear to be appropriate as responses to 
aggression. They were mentioned often enough to allow a 
significant relationship with effectiveness ratings to appear if it 
did exist, however, so that the lack of supporE in the data is due 
to a lack of consistent relationship with effectiveness ratings and 
not merely to infrequenc mention. Thus, the data indicate that 
most teachers either do not know about such techniques, or do not 
find them useful or worth the trouble, and that the teachers who do 
use the techniques do not consistently achieve better results than 
other teachers* This might simply mean that group meetings 
techniques are not especially effective, although it is also 
possible that the teachers who used these techniques die- not use 
them in ways that their proponents envisioned them being used 
(There were some indications of the latter problem in the data* In 
parcicular, certain teachers appeared to use class meetings more as 
occasions for generating peer pressure against hosti le^aggressive 
students than as occasions for deepening their insight and helping 
them to learn better ways of coping with conflict or frustration). 

Underlying many of the differences between the highly rated 
and Che lower rated teachers in strategies mentioned as responses 
to aggressive students was a pervasive difference in sense of 
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affieaey Qonfidenca in ability Co effect change in such 
studants. Tha Lower rated teaeh^ri often implied or even itaced 
direetly that thay were powerless to effect significant changa in 
aggressive students, but the higher rated teachers usually axpacted 
to be able to achieve significant improvement through their own 
personal efforts. Thair rosier expectations often even included a 
degree o£ perceptual distortion—in responding to the two 
vignetteSy many of the higher rac teachers ipoka about Tom or Ron 
as if their aggressive behavior were lass chronic or severe than it 
had actually been portrayed in the vignettep Up to a point at 
least, these distortions of objective reality in the direction o£ 
optimism and positive expectations ace probably adaptive because 
they cut the scope of the problem down to "doable" sise and allow 
the teachers to undertake with confidence projects that they might 
undertake only half-heartedly or not at all if they dwelled on the 
odds against them. In other words, self-fulfilling prophecy 
effects of teacher expectations are probably operating hare (in 
addition to the effects of outcomes on expectations that operate in 
the opposite directlon"lt is to be expected that teachers who are 
more effective in coping with problem students will view a given 
problem as less severe and feel greater confidence in being able to 
cope with It successfully than teachers with smaller skill 
repertoires and less successful track records). 

The same general principles for effective response to 
aggressive behavior appeared to hold in both the early and later 
grade levels and in both Che small city and the inner-city 
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mecropolit j^on'^ . ver, there were some diffefecicei in 

emphasii' aachars in the early grades, especially 

those wc ^ in tl sma ciCy, eould use relatively weak and 
indlrec i management responses^ minimum 

intery^.n" cav r .antal engineering) in addition to and to 

some -ii : '3i jf the more direet and powerful interventions 
that . ; 1 the upper grades. In the small eityi where 

Ceaehets to encounter less frequent and severe farms of 

aggres^i jitive eorrelatiens with effectiveness ratings were 

seen for suipending judgment in order to hear both sides before 
determining guilt or responsibility for aggressive incidents and 
for various supporciva or protective strategies mentioned in 
addition to strategies involving coercion or resocialisation of the 
problem stvxdent* These supportive or protective iErategies were 
less likely to correlate positively with effectiveness ratings for 
teachers working in the inner^city schools of the metropolis^ where 
the most consistent correlates were those suggesting the importance 
of taking strong and effective action to curb aggressive behavior. 
This was especially the case in the data for Vignette A, in which 
robbery of Sam's lunch money by Tom suggested incipient criminality 
("protection racket" activities, for example) in addition to 
physical aggression as such. 

Involving the parents (in positive ways, not just by informing 
them about aggressive incidents with the intention of motivating 
them to punish their child) also was correlated more closely wich 
effectiveness racings for ceachers working in the inner-city 
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maEropoLiCan lehooli than for taach^rs working in the amall city. 
Thus, thm big city data underscore thm importanGe of two factora— 
school safaCy and parental involvement^- that also have been 
mentioned frequently as factors that enhance Che effectiveness of 
schools located in inner^city neighborhoods (Good S Brophyj 1986), 

As far as t^hey go, the data provide support for itrategy 
training, cognitive behavior modification, and related approaches 
that call for providing information and instruction to aggreisive 
students that will increase their metacognitive awareness of their 
thoughts and actions during interpersonal conflict situations and 
will enable them to exert litter cognitive ccntrol over their 
behavior. None of the teachers mentioned these techniques or their 
proponents by name^ and none supplied a complete, integrated, and 
sequenced description of the application of such techniques. 
However, those elements of the responses of highly rated teachers 
that involved instruction or resocialiiation of aggressive students 
flowed from the same basic ideas that underlie strategy training 
and cognitive behavior modification techniques, even though the 
teachers were speaking from esperience^based intuition rather than 
codified knowledge* 

Along with the general pattern of findings concerning 
effective response to hostile^aggressive students, this fact 
suggests that (a) strategy training and cognitive behavior 
modification techniques (along with whatever coercive techniques 
may be necessary to curb aggressive behavior) appear to be more 
promising than either traditional reinforcement-oriented behavior 
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modification teohniques or counseling tachniquei developed by 
paychoth#rapisCs working primarily with neurotic problems as 
strategics for ttaahers Eo usa with hostile-aggi-asiive atudentsp 
and (b) given that highly rated teachers appeared to be already 
achieving som© succeii using methods that flow from the same basic 
ideaS| taachsrs should hm especially amenable to training in these 
techniques and should find chem more effective with hostile^ 
aggressive behavior and more feasible for use in the classroam 
context than the more traditionally recommended reinforcement or 
psychotherapy techniques* 

In theoretical termSi the data suggest that chronic hostility 
and aggression should be viewed primarily as a behavioral problem 
calling for resocialization of undesirabla predispositions acquired 
through conditioning and social learning mechanisms rather than as 
a neurotic problem calling for therapuetic intervention designed to 
reduce inner conflict or develop insight* Within the social learn- 
ing or behavioral ap;ti"oach, however i the data also suggest that 
aggression should noc be viewed solely as a problem of behavioral 
excess calling for clearly stated limits backed by reinf orcement ^ 
punishmenti or extinction mechanisms. In additioni it also should 
be viewed as a problem of cognitive deficit calling for modeling 
and instruction designed to acquaint hostile^aggressive students 
with better ways of responding to frustration or conflict and to 
equip them with the cognitive and metacogni tive skills that they 
will need if they are to learn to curb aggressive impulses and rely 
on more effective coping mechanisms during real life frustration or 
conflict situations. 
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This informmfeion on teachers' ftrmt^gies for eoplng with 
hostile^aii^msiiva students will be disseminated through the iRt 
RgporC Semite and through artielefi in journals ierving edueational 
psyGhalogists, iahool psyehologists, teacher aduaatorSi and 
teaehets. Similar reports and articles will be prepared cancarning 
strategias for coping with each of the II other types of problem 
students addressed in the Classroom Strategy Study, Finallyi a 
lengthy monograph susDaari^ing and incefraEing the findings from the 
study as a whole will be prepared for publieation as a book* 



Based in part on earlier work on teacher praise (Brophyi 1981) 
and teacher eHpectation effects (Brophys 1983c), much of the recent 
work of the Classroom Strategy Research Project has concentrated on 
the topic of student motivation and in particular on identifying 
strategies that teachers can use to stimulate their students' 
motivmtion to learn« Student [notivation to learn is defined as a 
tendency for students to take claisroom lessons and assignments 
seriously and to attempt to get the intended academic benefits from 
them. Students who are motivated to learn will concentrate on 
acquiring knowledgt and mastering skillSi not merely on meeting 
requirements. 

Work on the topic began with literature review and conceptual 
analysis designed to sharpen the conceptualisation of student 
motivation to learn and Co differentiate it from related concepts 
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such as aehlevemenc aotivation and intrinsic mocivation (described 
in previous progress raports and in Brophy, 1983a, 1983b). 

Brlefl^i although It fits within Che traditional eKpecCancy x 
value eonetptualisation oi mativation (Faather, 1982), the preaant 
concaptualization and program of resaareh on studant motivation to 
laarn differs in emphasis in several raspeots from most of the work 
dona by social learning theorists and attribution theorists within 
the expectancy x value formulation^ First, it emphasises eovart 
events occurring during original laarning rathar than the mora 
overt behaviors that ocour during later performanoa based on Chat 
laarningp Alao, it focuses specifically on laarning in the 
classroom setting and thus assumas that most of the learning 
involves oovert cognitive activities leading to conceptual change 
rather than overt physical accivitias leading to the developmant of 
behavioral skills. Thus, rathar than being confined to 
consideration of strategies for getting students to try their base 
when taking tests or responding to other performance demands that 
require them to apply previous learning, the prasant approach also 
emphasises strategies for stimulating students to activate 
desirable cognitive and metacognitive skills ( informacion^ 
processing and sense'^making strategies, comprehension^monicoring 
and repair strategies, self-monitoring ^. progress toward 
consciously adopted task mastery goals) that are associated with 
high-quality engagement in academic activities* 

In addition, the present approach emphasises the value aspects 
of the. eKpectancy k value conceptualization of motivation, not just 
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Che expeccanay aspects. In this raspact, it complemanta the 
contributions of soeial learning and atCribution theorises 
eoaaerning such eonaapts as sense of efficacy or CQmpaCenee, lanse 
of eovariation between effort and outcome ^ and attribution of 
outcomes to internal and controllable factors rather than to 
external or uneontrollable factors| that is, in addition to 
considering expectations and attributions ooncerning iuceais or 
failure in meeting performanee standards (Can I succeed at this 
task? Why or why noE?), the presanc approach consLders students* 
expectations and attributions eoneerning task value iisues (Why am 
1 engaging in this task in the first plaoe? What am I supposed to 
get out of it? What are my goals?) 

The concept of student motivation to learn has much in common 
with the eoncept of intrinsic motivation, but it is somewhat more 
cognitive and lass affective than the latter concept is usually 
describedi that iSf the ooncept of motivation to learn focuses on 
cognitive engagement in academic activities with emphasis on 
gaining the knowledge or developing the skills chat the activities 
are designed to impart^ whereas the concept of intrinsic motivation 
typically implies engagement in activities because they are 
experienced as interestingi enjoyable, or rewarding. Students can 
(and hopefully will) be motivated Co learn even when they are not 
intrinsically motivated (e*g*| if they see the value of academic 
activities and thus attempt to get the intended benefits from tham, 
eve^ though they do not enjoy Che activities)* Also, students can 
(but hopefully won' t) engage in academic activities with intrinsic 
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motivation but without mocivaeion Co learn (e,g,j when thay enjoy 
partieipaEing in a elasiroom game but eonGentrate on its social or 
eomptcitive aapeeti without devoting mueh attention or thought to 
what they are supposad to be learning from the expariance). 
Gonsaquently, although it is viewad as dasirable for teachars Co 
try to capitalize on thair students* intrinsic motivation (insofar 
as it is compatible with achiaving curricular goals, taachers 
should plan activitias that students will find intrins ioally 
interesting and anjoyable), this is not seen as the primary goal of 
teachars* motivational efforts. Instead, developing the students' 
motivation to learn is seen as the primary goal. 

Working from our dafinicion of student motivation to learn and 
the related eonceptual distinotions just desoribed, wa have 
raviawed the literature to identify and categorize motivational 
prineiplei that appear appropriate for use by teachers with their 
students in the classroom (saa Appendix for the most reoent 
revision of this listing), and we have conducted three empirical 
studies. Tha first of these studies (Brophy, Rohrkempar, Rashid| Bt 
Goldbergar, 1983) employad naturalistio observation in six 
intarmediate grades (4-6) clasa^ooms to test predictions concerning 
relationships between teachers' task introdt^^tions (what they said 
about upcoming aetivities in the process of introducing them to 
their students) and the quality of student engagement observad 
during the subiequent aetivitias, A0 axpectad, student engagamant 
rates were lower during activitias that the teachers had introduced 
with co^ents suggesting negative expectations (that the students 

F-17 



264 



would noC enjoy the task or EhaC chey would find it unduly 
difficult). However J there was no parallel tendency for scudant: 
engagemant ratas to be higher during tasks that had been introduced 
in ways that suggestad positive e:<pectationa, Insceady the highest 
student engagement rates were observed on tasks that the teachers 
moved directly inCo without first describing them in ways that 
suggested either positive or negative expectations* 

During later debriefing interviewSj the teachers who had 
participated in this study suggested that perhaps they tend to 
attempt to generate student enthusiasm for tasks only at times when 
they have reason to believe that things will not go well otherwise 
(because they know that the task is not intrins -lly enjoyable to 
the students or that the class has become restive)* If so^ this 
might produce a tendency in the students to discount or reject 
teachers' attempts to create positive expectations or attitudes 
about classroom activities* To assess this possibilityj we 
undertook a second empirical studyj done as a dissertation by 
Neelam Kher (1985), in which elementary school students were asked 
how they would respond to varioui examples of teachers- task 
introductory statements (drawn from the previous study). 

Soma questiona required the students to listen to a pair of 
sample cask introductions and then state which of the two 
introductions they w. .d rather have the teacher make and explain 
why* Other questions were more open-ended, asking students what 
they would think in response to particular task introduction 
statemtnti or co state what kinds of Cask inCroducCions Ctachers 
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could maka thac would motivate them to try hard on the cask. These 
interview data yielded no evidence of any student tandency to 
mistrust or diseount what their teachers tall them about upcomlag 
classrocm tasks (Brophy & Kherj in press). On the contrary, 
students appear to take teachers' task introductory statemants at 
face value, Thus^ there remains every reason to believe that 
teachers can develop their studenti' motivation to learn by 
systematically socializing them through exposure to beliefs, 
attitudes, and eKpectations associated with such motivation. 

However, both review of research reported by others and 
analysis of our own classroom observation data suggest that most 
teachers do not socialize their students in this way very often or 
systematieally* In over 100 hours of observation in the six 
claisrooms obsarved in our first motivation study, we heard only 
nine statements made by teachers chat could be classified as having 
potential for stimulating student motivation to learn, and most of 
thesa ware too vague or sketchy to have much effect. furthermore, 
whatever tha taacheri might have accomplished through these 
desirable stataiaants about tha academic benefits to be expected 
from engagamant in classroom activities probably were undone by 
much larger ni^beri of statements that were classified as either 
eontrolling or pressuring attempts (stating procedural 
requiramants, demanding that students get busy and concentrate on 
their work, telling them Co hurry up and finish because time was 
running short, etc.) or as comencs likely to engender negative 
attitudes or expactaEiona about the activities in question (tailing 
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the sCudents £hac the cask would be baringj unduly difficult:, or 
problemSEie in some other respect), ThuSj alchough in cheory 
teaGhars have a great deal o£ opporCunity to stimulaCe student 
mstivaEion to laarci in their classrooms through systematic 
soeialii^ation of their students^ in practice few teachers seam to 
be making much use of this opportunityt 

Parhaps this should not be surprisingi because until very 
recently, moat of what teachers were likely to be taught about 
motivation in educational psychology and related eouries was based 
on either of the following notionsi (a) Learning is (or should be) 
intrinsically rewarding^ so that if a class is not well motivated^ 
there is probably something wrong with the activities that the 
teacher has selected or s^ith the ways that the teacher presents 
those activities to the students | or (b) learning in the classroom 
setting is practically never intrinsically rewarding because 
students attend school and engage in academie activities beeause 
they are required to rather than because they have chosen to and 
because their performance will be monitored by peers and graded by 
the teacher, so that it will be necessary to rely on extrinsic 
incentives such as grades, symbolic rewards, public recognition of 
aacomplishment J competitions * or prices* These basic assumptions 
that underlie most of the advice traditionally given to teachers 
about motivating their students can be seen as both overly extreme 
and largely contradictory when stated this directly, so it is not 
surprising that they have left most teachers with either over- 
simplified (i£ they follow only one of these ideas) or confused 
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and aC least implicitly contradictory (if they try to follow both 
idess) notioni about studene motivation. Furthermore, because 
naither of thes^ idems gets diractly at student motivatiDn to learn 
Che content or skills that academic activities are intended to 
develop, it is not surprising that most teachers do not show much 
evidence of systematic attempts to socialize motivation to learn in 
their students. 

We have addressed this problem by reviewing and synthesizing a 
broad range of theoretical and empirical literature on the topic of 
motivation in order to eKtraet a basic set of concepts and 
principles that enjoy clear empirical support or at least 
consensual validation by leaders in the fields and within this set, 
to identify a subset of concepts and principles that appear 
relavanc to the needs of teachers faced with Che problem of 
motivating the students in their classrooms. This effort has so 
far rasulced in a list of approximately 30-40 principles (smaller 
totals result when certain principles are listed as corrollaries or 
elaborations of other principles rather than as independent 
principles in their own right), the latest version of this list is 
shown in the Appendi^c, which includes 4 general preconditions that 
must be in place if students are to be motivated to learn in 
claisroomsy 4 principles for motivating by maintaining students' 
success axpectationsj 3 principles for motivating by offering 
extrinsic incentives for good performance, 10 principles for 
motivating by capitalizing on students' existing intrinsic 
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moCivation^ and 14 principles for mOui%^ating by sctmulatini 
students' motivation to learn. 

This list of moCivational principles^ especially when 
elabarated to include more informaEiDn about underlying raCionalas 
and supportiva evidence^ detailed suggestions for and examples of 
application, and discussion of limitations or qualif icacions chat 
must ba kept in mind, should be a useful resource for teacher 
educators interested in teaching about and for teachers inCerested 
in learning about motivation in the classroom* The list is 
relatively short and is organized into subsections so that is is 
relatively easy to learn, and the principlas thsmsalves are gsnaral 
enough to have application across a range of academic activities 
and yet spacific enough to serve as useful guides to teacher 
planning* Additional principles will be added as the literature 
review and synthesis is completedj but it appears unlikely that the 
final version of the list will contain more than 45 to 50 
principles. 

In theory, teachers who had mastered this list of motivational 
principles (ineluding appropriate elaborations and qualifications) 
would possess a well^articulatad, internally consistent^ and 
apparently powarful conceptual system to draw upon for guidance 
when designing or selecting classroom activities or attempting to 
inject motivational elements into their everyday interactions with 
their studants* They would then be in a much better position than 
most contemporary teachers are tc cialisa their students- 
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motivational development in systematic ways, and in particuLarj to 
stimulate their students* development of mocivation to learn 

As a first step in tasting chis idesy we undertook the 
experiment described in the pravious progress report. Eleven 
junior high soeial studies teachers were trained in principles for 
capitalizing on students' exiscing intrinsic motivation and for 
stimulating students' motivation to learn. Emphasis was placed on 
the strategies for stimulating motivation to learn^ especially 
atrategieg involving expressing enthusiasm for social studies 
content and aetivities^ inducing cutiosity or suspensey inducing 
disaonanee or eognitive conflict^ and making abstract content more 
personal, cQncrete, ©r familiar to Che students. 

Each teacher was observed teaching two sections of the same 
social studies class at the same grade level. For the experimentj 
the teachers were asked to plan their control sections in the usual 
ways but then to modify or supplement these plans by preparing to 
teaeh the experimental section in ways that included something 
different or extra added for motivational reasons. The teachers 
kept rmcordi describing their planned "extras" in the exper iment.tl 
sections each day. In addition^ observers visited the classrooms 
(both the experimental and the control sections) twice each week 
from the time the teacher began implementing Che treatment through 
the end of the semester. The observers recorded field notes 
desGribing the teacher's introduction to each activity, ho^- the 
teacher canducted the activity itself, and how the students 
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appeared Co respond to it (ineluding periodic counting of che 
number of studenes who appeared Co be inactenciva or off task), 

Foliowing thmit classroom visits, the observers clarified and 
ajspandad their notes and prapared eomparative notes focused on the 
similaricies and differenees between the two elaas sections 
observed that day. In partieularj the camparative noCes focused on 
what the teacher deliberately did differently in the experimental 
section that was not done in the control section and on what 
apparent effects this differentiation had on student motivation to 
learn the contant. The observers also rated the degree of 
differentiation introduced between the two class sections and the 
teacher's relative degree of success in addressing cognitive and 
Effectiva objectivas in the two sections. 

A specially prepared motivational questionnaire was 
administerad in each class section early and then again late in the 
semaster to provide a pre- and postcreatment self-repsrt measure of 
student motivation to learn and related motivational variables* 
AliOj achievement data were collected in the form of the students' 
scores on tests and assignmenti, and standardised achievement test 
scores from the previoui school year were recorded for use as 
CQVariableS to adjust student achievement scores obEainad during 
the experimental semester for individual diffarences in entry level 
of achievement* Most Classroom Strategy Research Project activity 
during the past siK months has been focused on preparing and 
cleaning data files and conducting preliminary analyses of these 
data* Presently availabla findings are confined to the student 
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questionnaire data; the achisvement daca are stiLl being praparad 
for analysis. 

The student motivation quescionnaira consisCed of 46 four- 
point itams. The first 17 of r-hese items presanted the scudents 
with a pair of statements and askad Che students Co indicaCe which 
of Che pair of statements was more true of them and Co state 
whether the chosen statement was "really true for me'* or "sort of 
true for me," The next 27 items presented single sCaCemenCs and 
required Che studants Co cacegoriza each scacement as "very true," 
"sort of true," "not vary true," or "not at all Crua," Finally, 
cha last t-./Q itsi^s asked chs sCudanGs to rank cheir four academic 
classes (language arts, machematics, sciancej and social studies) 
in order of their imporcance (How important is what you are 
learning in chase cl asses, regardlass of how much you like Cham?) 
and in order of how much chay likad them (How much do you like 
these elassas, regardless of how important you chink they are?). 

Factor analysis of the questionnaira responses indicacad that 
30 of the items ware subsumed undar four factors* As expeccad, one 
of these was a motivmtion to learn factor subsuming items tapping 
the studants* ooneern about making sure* that thay understood what 
they were laarning and being interested in learning for its own 
sake and not just to meet school requirements* The other three 
factors concerned perceptions of the teacher (enjoys teaching 
social studies^ gives examples and tries to make the material 
interesting^ soliciti student opinion and allows student choice of 
activitiei), conscientiousness and good work habits (studenc turns 
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in assigniaents complete and on time, gets sCartad earLy racher than 
waiting until the last minute) j and interest in and parcepcLons of 
the importance of social studies (student snjoys class, finds 
material intereatingj believes that the convene is imporcanc and 
will be needed in Che future)* Pre-post correlations yialded 
stability coefficients □£ ,65 for tscal scores on the ques C ionnaire 
and .43 ^ .60 for individual factor scores. 

Analysis of raw change scores (postscores minus prescores) 
developed from the student questionnaire data show mixed findings 
rather than systematically greater gains (or smaller losses) in 
student moCivaCion in the eKperimental secti^^ns compared to che 
control sections. Furthermore, concrary to expectation, the most 
consistently positive gains appeared on items associated with the 
perceptions of the teacher factor rather than on items associated 
with the motivation to learn factor. It is not yet known whether 
these trends observable in the raw change scores will hold up when 
additional analyses are done to take into account time of day 
(whether the experimental section was taught earlier in the school 
day than the control section or vice versa), degree of teacher 
implementation of the recomended treatment guidelines (teachers 
varied considerably in this regard), and student aehiavement level. 
The results of analyses taking these factors into account will be 
included in the final report of the study, along with the results 
of analysis of the achievement data, A report on this experiment 
will be completed during the next few months and submitted for 
pubiication in the Journ ° 1 of Educational Psychology . 
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In recenc monChSj information from the studarit motLvacion 
research has been disseminated through the IRT Reporc Series and 
through several other machanisma, Jera Brophy made an invicad 
address on this line of research at the American Educational 
Research Association meetings in April, made a briefer presentation 
as part of a symposium on classroom motivaCion at the American 
Psychological Associacion meetings in August and will be making 
another major invited preaentation (the convention's keynote 
address) at the Northeastern Educational Research Association 
meetings in October, In addition, chapters describing the work 
primarily for researchers will appear in two forthcoming edited 
volumes on aspects of social psychology in the classroom (Brophyj 
in press; Brophy & Kher, in press), and guidelines for teacher 
educators and teachers based on our literature review and synthesis 
work appear in one recently published and one forthcoming ceKtbook 
(Good Si Brophy, 1936, in press). Finally, it is anticipated chat a 
book summarising in detail motivational guidelines for teachers and 
teacher educators will be prepared during the coming year. 
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Appendix 



LiaCof MotivaCionsl StraCagies Appropriaca for 
Use by Teachers wich Thair SEudenCs* 



I, Precondicions for mocivacing students to learn in classrooms 
(these muse ba in plaee if motivational stratagies are Co ba 
ef faetiva) 

Support iva learning snvironment 
B, Appropriate level of challanga/d if f iculty 
C- Meaningful learning objeccives 
D, Moderation/opCimal use of strategies 

tl, Moeivational stracegies for Ceachers 

A- MoEivacing by maintaining sueeess axpactations 

1. Program for succass in selaeting contanc^ tasks 

2. Teach goal satcingj parformance appraisal^ and self- 
reinforcement skills 

3* Help students to recogniaa ef fort-^outcome linkages 
(using modaling. socialization, and feadbacki 
portraying effort as investment rather than risk; 
portraying skill development as incremental and 
domain-spacif ic p and focusing on mastery rathar than 
norma t iva comparisons) 

4* Include remedial iocialiiation for discQuraged 
students 

B. Motivating by offering eKtrinsic incentives 

1- Offer rewards for good (or improved) performance 
2* Gall attantion to the instrumental value of academic 
act ivitias 

3. Struetura appropriate competition 

Cp Motivating by selecting or designing activities so as to 
capitali^a on students' existing intinsic motivation 
1* Adapt tasks to students' interests 

2. Includa novelty/variety elamants 

3. Allow opportunities to make choices or autonomous 
decisions 

4. Provide opportunitias for activa response 

5* Includa activities that provide inmediate faedback 
to responses 

6, Allow students to create finished products 
7- Include fantasy or simulation elements 
8. Incorporate game-like features 
9* Include higher level objectivas and divergent 
questions 

10- Provide opportunities to interact with peers 
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McCLvating by sE-imulacing scudents' moclvacion za laarn 
1. Genera L scracegieB 

a. Model Lncaresc in larrningj raocLvacion cg learn 

b. Gomunicace desirabLe axpeccacions 
Minimise scudencs- performance anxiety durin| 
learning accivi t ies 

2* Strategies for use during parcicuLar accivicias 
a* Project intensicy (connocing importance of 
accivicy) 

b» Frojeet enchusiasm (for concenc or task 
responses) 

c. Induce interest or appreciacion for Che 
activity 

d* Induce curiosicy or iuspense 

e* Hake abscract contienC more parsonalj concrace, 

or familiar 
f. Induce dissonance or cognitive conflict 

Induce students to generace their own 

motivation to learn 
h. State learning objectives and provide advance 

organisers 
i Provide informative feedback 

j. Model task-relaced thinking and problem solving 
k. Induce me tacogni tive awareness of learning 
efforts (actively preparing Co learn, 
co™itting raacerial to memory, encoding or 
elaborating on the information presented, 
orianising and structuring the concent^ 
monicoring comprehension, and maintaining 
appropriate af f ec t) 
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SOCIALIZATION OUTCOMES 



l£ ia a common parcapclon chat studencs receive less guidance 
from homSp chutfoh, and communicy Chan they did in che past. Teach- 
ers, therefore, are increasingly required to play a role in foscar- 
ing perional and social reapons ibllicy In students = For example, 
cha Gallup Poll concinues to show that parents and other citizens 
placa major importanca on the developmant and matnten ,ce of 
discipline In the schools. Tha SoeialiEaCion Outcomes Project 
sCudlad soma of tha ways that teachars can contribuce to reapon- 
slbla student bahavior through developmant of more positive 
salf 'porceptions . 

In this project, rasearehars focused on how teachers help 
studants (a) develop individual work habits and assume personal 
responsibility for their academic parformance and (b) laam Co 
function as constructive members of a group and thus develop social 
responstbtlity . Tha researchers found that teachers diffar greatly 
in tha ralaclva time and amphasis they give to each of these two 
broad socialisation goals whila also pursuing academic goals . Tha 
study documented the teaching and laarning that occur in classrooms 
whara taaehars hava vary dlffarent goal orienttattlons and whara stu- 
dents exhibitad differant patcarns of growth on important self- 
perceptions* The results aid in undarsCandlng how teachers foster 
personal and social rasponsibillty in students and how these social- 
ization outcomas influanca academic achievement. 



Linda Anderson and Richard Prawat (coordinators) 
Jacqueline Nickerson 
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SOCIALIZATION QUTCOMES 
Students laarn more than academic concent In schooLs. Thev 
also learti how to meat the dual demands of the scudent role: 
accomplishing individual academic tasks while simultaneously 
serving as a member of a social group, where each individual can 
affect the well-bQing of other students Ci.e.» meeting ta5_k and 
In t e r p_a_y s_ona_l demands of schooling) . Socialization in classrooms 
is the process through which students learn the attitudes and 
skills necessary to fulfill the student role successfully. Among 
other things J outcomes of the socialisation process include stu- 
dents' beliefs about themselves, their pears, and the work they do 
in school. 

In addition to providing content instruationj teachers play 
critical roles as socializers, influencing underlying beliefs about 
self, others J and schoolwork* There are iny questions about how 
teachers can best fulfill the socializing role, and the Socialisa- 
tion Outcomes Project addressed some of these: To what extent do 
teachers view themselves as sociali^ers in addition to or instead 
of content instructors , and what are the implications of their 
priorities for life in their classroonis? How do teachers influence 
their students' attitudes about self, others, and schoolwork while 
engaged in content instruction? Are there trade*offs inherent 
between content learning and other, more affective outcomes, or is 
it possible to promote optimal growth in a number of areas? 

Not surprisingly, there are no simple answers to these ques- 
tions in either the data of this project or in other literature, 
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However, the work of tliB project Has yieldea significant insis^cs 
into tha soeialization process as ic unfolds in a variety of chird- 
and fourth-gradQ classrooms. For eKample, considar the following 
sapling of results. (a) Students* perceptions of chemselvas as 
task parformars, espaclally beliefs about who controls success and 
failure, appear to be iraporCant ouCoomss that support and influence 
acadsmic performance. (b) Teachers do make a difference- -their 
socialization styles were related to student growch on desirable 
self -■perceptions concerning task performance. (c) Teachers who 
had the strongest impact on their students* self -perceptions did 
not spend a great deal of time focusing on purely affective goals, 
but instead created a work environment chat fostered students' 
beliefs about themselves as capable agents, (d) Despite many 
teachers' expressed priorities for promotion of students' inter- 
personal development, there have so far been few indicators of 
straight forward teacher effects on students' social attitudes, at 
least within the sample studied* (e) The role of teacher priori- 
ties concerning socialization is much less scraightf orward than was 
originally thought. 

Throughout many of tha findings runs a theme about information 
and control and their roles In classrooms* One way to summarize 
the results of the project is that good teachers carefully balance 
teacher control and student autonomy; they empower students by 
helping them develop self-control. The key mechanism through which 
effective socializers exert control and then transfer it to stu* 
dents is information- -about the envirorunent and how it will 
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operaCe, and abouc che studencs, cheir capabillt:ies , and their 
respensibilities , 

The "^affeetlve teachers" identified through this study held 
many diffarant priorities --soma exprassad strong concern for learn- 
ing of aeademic eontent, ethars emphasized tha development of work 
skills, whereas others placed high value on incarpersonal growth. 
Mora important than axpressed prioritias was the raanner in which 
teachars communicatad wich scudenCs concarning life in cheir parti- 
eular classroom, Tha mora effective socializers actended closely 
to students* informational needs and then providad information that 
helped students build coherent and complex cognitive schemes about 
how tha classroom functioned. These same teachers also provided 
studants with many opportunities to be independent and make choices 
abQUt thair activities, although always within a carefully struc- 
tured framawork. These teachers created classrooms that were 
viewed as mora comfortable in affective tone, more productive of 
me>"mingful workj and exhibiting greater student self -regulation. 

These results are discussed in mora detail in this final 
report, organized according to the modal of classroom socialization 
used In the projact, depleting Intarralatienships among three key 
components i 



Student outcomes 




Teacher prssticas ^ ^ Teacher thinking 
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From the beginning of Che project, Ic was assumed that teacher 
thinking and beliefs about socialization of students would relate 
Co clmssroom practice and that practice and thtnkine^ toe^ethe^ 
would affect and be aff acted by the scudencs' attitudes about 
thamselvas , othars, and schoolwork. Thereforai several ways of 
axamining teacher thinking, practice, and student ouccomas were 
undartakan ovar three years of data collection. 

Methods 

The project involvad three years of data collection wich many 
subsamplas for different measures. In brief, the first year in- 
volvad administration of a ques tionnaira to all third* and fourth- 
grada taachars in a midwastarn urban school distrtct in ordsr to 
tap teacher thinking about socialization of students. On the basis 
of this ques tionnaira p 32 teachers ware selected for furthar inten- 
siva study because chay dif fared in thair expressad prioritias (orl- 
entad aichar to task demands , to Interparsonal skills, to content 
instructiont or to a combination of task and interparsonal con- 
cams), ^er the next two yaarSp these 32 taachars and their 
students partieipatad in a variety of data collection activities. 

Twenty- four of Chasa taachars were observed frequently over a 
year, yielding datailad narrative data on teachers' socialisation 
practicaai Including any references to norms, standards » rationales 
and consequancas p stratagiasi and affect, as wall as general 
descriptions of taacher and student activities* 

StudanC QUtcomes were maasured with a series of self -parception 
quastlonnairas In the fall and spring , In order to tap beliefs that 
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underlie development in nwo domains: meecing task demands as an 
individual worksr and participacing as a member of a social group, 
where interperaenal iasues arise. These measures were as follows: 

a, "Why things happen" (Connell, 1985), a measure of psr^ 
cepciona of control over outcomes in academic and social 
domains* Scudenta indicated degree of agreement wlch 
items that described the cause of school successes and 
fmilures. This measure yielded three subscores shown co 
be relaced to student achievement and achievement moti- 
vation: unknown control (belief that one does not know 
what causes success or failure, which relates negatively 
to school success) , internal control (belief chat one is 
personally responsible, relating positively to school suc- 
cess) p and powerful others control (belief chat others, 
especially the teacher, are most responsible for outcomes, 
relating negatively to success). Both task performance 
and social acceptance were outcomes addressed in this 
questionnaire, yielding two sets of scores for each 
subscale . 

b, "What I am like" (Harter, 1982), a measure of perceived 
compeCsnce in academic and social domains. Students 
indicated which of two types of students they were most 
like and then indicated the degree of similarity within 
the selected type, (e.g., "Some students never have any 
trouble getting their work done on time, but other stu- 
dents often have trouble finishing work.") Again, 
different items addressed task perf .e outcomes and 
social acceptance. 

c, "In the classroom" (Harter, 1981) , a measure of preference 
for situations Involving intrinsic versus extrinsic moti- 
vation^ Within this instrument, two subscales were used^ 
independent mastery (preference for self - selection of 
classroom activities, even if challenging) and independent 
criteria (beliefs that one can adequately Judge the qua- 
lity of one*s ovm performance). 

Soclometrlc rating instrument (Singleton & Asher, 1979), 
on which children privately rated their peers as desirable 
wortanates and playmates. 

Results : Student Outcomes 
Each of these measures was selected because of a belief that 
academic success is grounded in personal beliefs about one's 
ability and control; that is, children who scored higher on the 
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more desirable scales would be more likely to benefit from chei^ 
claBSroom experiences, because chey would believe that chelr 
efforts would lead to payoff, chat thay were capable of doing well, 
and that school tasks ara intrinsically worthwhile. These predlc- 
cions were grounded in much past research and a clear cheoretical 
orientation that assumed that relationships between teacher be* 
haviors and student ouccomes of self 'regvilacion and responsibiltcy 
are mediated by students' understanding (Anderson & Prawat, 1983). 
Other research (Harter & Connell, 1984) has revealed the tmportanc 
role played by these indicators of student understanding, but tc 
was necessary to confirm that similar patterns existed with the 
present sample . Therefore, a series of analyses was undertaken to 
determina the relationships between the different student outcome 
Tseasuras to try to rspllcate the earlier findings. 

Harter and Connall (1984) used a causal modeling approach to 
test various models of cognitive competence with elementary and 
junior high samples. The model that best fit their data was one 
indtcating that student "knowledgeabillty" , at least in the 
eognttive domain* is the most critical variable in an important 
network of varlablas. According to Harter and Connall (1984), the 
more knowledgeable children are regarding the whys and wherefores 
of academic performance, the better they perform. Knowledge of the 
source of academic outcomes appears to set in motion a chain of 
events: The child performs better, feels more compecent, and is 
mora likely to be intrinsically motivated. An attempt was made to 
validate the Harter-Connell model using posttest data gathered 
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during cha second yssr. Results of this analysis are presented in 
Figure 1. 

As Wigavm 1 reveals, the model obtained far the overall sample 
was quite eonsistent with the cognitive«attributional model pro- 
posad by Harter and Connell (1984). Thus, the child's level of 
knowledg© ragmrding academic outcomes appears to directly influence 
academic achievement. Those who are more in the know (i.e., who 
seora lower on the cognitive unknown scale) perform better in 
school and are more willing to accept responsibility for their 
academic successes than those who claim not to understand what is 
happening . 

Following this test of the Harcer -Connell model, which has 
relevance for the so-called "task demands" dimension of socializa- 
tion^ an attempt was made to determine if the cognitive-attribu- 
tional process generalizes to important outcomes in the social or 
Interpersonal domain. Figure 2 shows results of the path analysis 
that involved a parallel sat of social measures. In this analysis, 
sociomatrla popularity was used as an outcome measure analogous to 
standardised achievement scores in tha cognitive domain. As Figure 
2 reveals, knowledgeabllity in the social domain directly af faces 
popularity and Internality (i.e., internal locus of control) in a 
way which is comparable to what was found in the cognitive domain. 

ThuSj the Harter -Connell model generalizes across task and 
tnterparsonal domains, and this supports the validity of the instru- 
mants as indicators of important aspects of student understanding 
that undarlia success in school. Of course, these data do not 
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confirm that: these perceptions are necessarily €hm result of 
adults' at-Cempca to socialise childran, only that the measures re- 
fleet important psychological processes. TherefDre, the naxu scep 

the project was to axamine teacher and classroom data, and cry 
to relacs them to differences in students' reported beliefs abouc 
themsalves, others* and schoolwork. Those results are given in the 
next two sections on teacher chinking and teacher praccices. 

Teacher. Thinking 

Tho aspoct Ceachsr thl-nk^ng that w^s s^lv^cwsc^ fo^ foQUs Ln 
this study was teacher priorictes and goals: Did it make any 
difference whether a teacher valued one socialisation goal over 
another (e^g. , helping children meet individual task demands versus 
helping children learn interpersonal skills and tolerant attitudes 
toward others) or whether a teacher valued either of these over 
content Instruction? In order to answer these questions g an in- 
strument was developed: the Teacher Priorities Questionnaire 
(TPQ) i described In Prawatj Anderson* Anderson, Jenkins » and 
Anderson (19S3) , 

^e TPQ measures teachers' agreement with three different 
orientations: content, task demands ^ and interpersonal prior- 
ties. ^ It eonslsCs of 22 forced-choice items plus 8 dtstraetorSj 
each with three foils. The foils represent different priority 
emphases. Thus, teacher scores on each scale range between 0 and 
22. A score of 14 or higher on any given scale is thought to 
reflect a strong goal orientation. Using this criterion, the 108 
teachers In the original sample were distributed in the following 
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way: Almost- a chird (31%) placed a high priority on Interpersonal 
outcomes* a chlrd were "miKed" in their goal oriantaGions , wtwh the 
contenC-task demands combination predominating over other possibiLi 
ties; the remaining teachers ware evanly divided between the con- 
tent and task demands categorias. These results indicate much vari 
ety in teaehers* parsonal goals and priorities for their students, 
even though all respondants taught in the same school system and 
were in the same age range. 

At the time they responded to the questionnaire, teachers also 
completed a survey that assessed adults* orientations toward con- 
trol vsrsus autonomy when responding to children (Deeii Schwartz, 
Sheinmanp £e Ryan, 1981) . Scores on the Deci measure can range from 
a low of -18 (highly controlling) to a high of +18 (high in 
autonomy^ granting) . A mean of 5,40 was obtained for the select 
sample of 32 teachers; this suggests a slight preference for a more 
autonomy^ gr ant Ing as opposed to controlling style of tnteraction on 
their part* 

Re LatjL on of ach e r Go aJL_an_d_ _C oti tr-Q_LQ r l_e_n_t_a_ti^n_s 
to S tudeivt _ Qutoj^jna s 

Do teacher goal orientations make a difference in terms of stu- 
dent socialization outcomes? The answer appears to be *'not much," 
In order to exafflina this relationships the scores on the priorities 
measure and the Dec! control/autonomy measure were combined to 
create four groups of teachers \ those who are (a) content-oriented 
on the TFQ and high control on the Deci, (b) concent-oriented on 
thm TFQ and low control on the Dsci, (c) Interpersonally oriented 
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on Ghe TPQ and high control on tha Deci, and (d) interpersonallv 
orl©nCed en th© TPQ and low control on the Decl. 

Analyses of covartance , where pretest: scoraa on each measure 
sarved as the covarlata, ware used to exajiiina the relationship 
bac^aan postCast atudant scores and taachar goal and control sta- 
tus. Intarastingly , although vary few TPQ or Daci main effects 
ware obsarvad, tha TPQ-Deci interaction proved significant or 
marginally significant In a number of analyses. A comparison of 
relevant cells reveals the nature of chis interaction: Students In 
th© classrooms of teachers who embraca what might be considered 
idaologlcally i^consistant" beliefs (i.e., interpersonal/high 
control and content/low control) register less growth, particularly 
in the task demands domain, than do those who are in the classrooms 
of taachers with mora coherent aducational baliefs. 

This finding supports pravious work by Halperin (1976). 
Halparln obtained a similar interaction between taachar goal and 
control orientations in a study in which student scores on attitude 
measures wara the dependent variable. Students in classrooms of 
taachers who held saeningly Incongruenc ballefs (i.e., social- 
strict and acadamie-parmlssive teachers) wara more anxious and less 
positive toward school than those in the other types of class- 
rooms. Halperin spaculates that these teachers may have produced 
envlronmants that appeared inconsistant or ambiguous to children. 

The rasults presented above indicate that teacher goal and 
control orientations relate in complex ways--if at all--to student 
outcomes maasures* However, the student Intarvlaws conducted In 
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this study suggested r.hat: ceacher priQricies may Influence che c^-pa 
of informacion ehac ceachers present to studcgnts, even if hearing 
zhm information does not directly affect outcomes - -namely , studann 
self 'perceptions (A. Anderson, 1985), Individual students in 16 
classrooms ware interviewed about the social system of their 
classroom. One question asked them to describe characteristics of 
model students in the two socialization domains: '*good workers'' 
and "children who get along wall with others". 

Qualitative analyses of students' answers revealed some inter- 
esting differences related to teacher priority groups. For 
example, students in all groups of classrooms enumerated a variety 
of social behaviors as relevant characteristics when asked to dis- 
cuss classmates they considered to be -'good workers" , but the great 
est number of responses of this sort were given by children in the 
interpersonal teacher priority group. Children in classrooms of 
content-oriented teachers provided the fewest number of responses 
of this sort. Based on these and other data, it does seam evident 
that at least part of the teacher's priority "message" is gattlng 
through - 

Even so, the teachar priority data did not reveal that 
teaehars' goals, in the absence of information about supporting 
practice, are predictors of Important perceptions in students. The 
analysas of "IdeDlogical consistency" suggest that the content of 
the taachar's message is less Important than the consistency and 
completeness of the information available. Tlils interpretation is 
also supportad by the analyses of the teacher practice data, 
reported in the next section. 
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Teacher Soelallgatian Praer^r^ 
The primary measure of taacher socialisation praccices was a 
s®C of 16 half-day narrativas taken over tha course of ons academic 
year in each classroom. Observers were trained to note all decails 
concarning Csachara* comniunicatlon with students about standarda in 
the clasaoom, how to meet them, any atcributlonal information, and 
any other inforniation that allowed readers to understand the flow 
of activities in the Glassroom. Details about academic content and 
tasks were not recorded, although subject matter and general de- 
scriptions of grouping and types of tasks were available. 

A key hypothesis examined In analysis of the classroom narra- 
tives was that differences in teacher effectiveness in the sociali- 
zation domain can be accounted for, in large part, by differences 
In the quality of the Information provided students. Specifically, 
it is hypochesizad that teachers who are mors effective soclallzers 
provide students with tha informational "tools" that allow them to 
regulate their personal and social behavior in the classroom. This 
hypothesis is consistent with research on parent socialization prac- 
tices, Damon (19S3) uses the term "information internalization" to 
describe a particularly effective child- rearing technique that re- 
lies heavily on eKplanatlon and reasoning to elicit compliance. 
ParBnts who use this technique structure the informational environ- 
ment in such a way as to ensure that children understand exactly 
what Is eKpected of them, why it is important, and what the conse- 
quences will be for noncompliance. Use of an information internall- 
zaclon strategy may be evident In teacher verbal coiimunicatlon with 
students and may account for a significant amount of the variance 

0-14 



233 



on SEUdenc outcome measures in the task demands and interpersonaL 
areas of soclallsacion. This issue is addressed in this seecton. 

Two approachsa to the nairrativa data ware taken and are de- 
scribad separately. Thm first was to describe each separata teach- 
ar statsment by means of an elaborate coding systam and then co da- 
termin© ©varall patterns in the teachers* scatamants (described in 
"Teaehers' Socialising llessagas," below). The second method was 
more global and qualitative and examined broader dimensions of 
taaGhfr praetie©, including but not limited to soma of the concepts 
ineluded in the coding system Cdescribed in "Dimensions of Teaching 
Eff activenass , " bslow) . 

Taachar Social is ing Messages 
Cquant itatiya analyses) 

For these analyses, 8 to 10 of the narratives were used, those 

that had foousad on the teacher rather than the students. These 

narratives yioldad from 500 to 700 socializing massages per 

taaehar . 

These statements ware than eodad using a projact-daveloped 
eoding system designed to describe several components of socialis- 
ing massages* A message was considered codabla if it met one of 
th© following crltefia: (a) The teacher statement or action inform- 
ed students about a standard for behavior, thought, or affect '~ ^ 
that elassroom (to be a standard, the information had to be con 
veyed* either explicitly or implicitly, about what is appropriate 
and what is inappropriate and the standard had to have some endur- 
ing quality so that it could ba applied to situations across time) ; 
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or (b) The scaCamenc inGluded insuancas of teacher modaling clearlv 
pQsieivQ or clearly negacive incerpersonal regard. For each stace- 
mentj infomatiQn was noCed abouC the targec audience, the domain, 
timing, alaasroom concept, rationales, aCtributions , and consa- 
quenees. Far a fuller daseripcion of the coding categories, see 
PrawaC, Bird, and Anderson (1986)* 

All Dbsarvationa were coded individually by two differanc 
people. AgreemanC for the coding of the taacher observations 
ranged from 67% to 89%, with the average agreement being 77%. 
After data ware individually coded, coders mat to rasolve coding 
disagreements so that all final scores represented 100% coder agree 
ment. Thirty^ three proportional variables were craatad from the 
coded data to describe important informational aspacta of the ver^ 
bal raessagas teachers send to children. 

Resu.l_ts : Tv^ a s_ o f _me 5_s_aga.s , Teacher communication In the 
SQcializatlon domain has been characterigad as mostly raactivaj 
negative, and procedural (Bli^enfeld, Hamlltoni Bossart, Wassals, 
Heeca, 1983). The presanc data are consistent with this dascrip* 
tlon* The impression one darives from the data in the presant 
study is that students know what is expected and simply need to be 
reminded to attend to the task at hand. Thus, over half of all the 
statements recorded wera reminders of an acadaraic or procedural 
sort. "nie following are eKamples of remindar statements in the 
task demands domain of socialization: "Tim, you're nat paying 
attantion" ; or "You* re so loud that 1 can't hear myself think." 
Over half of all soctalisatlon statements by taaehars related to 
task activities, and two- thirds ware reminderi about staying on 
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task. The neKC largest category of responsa (31%) rala^Bd to 
proceduras- -general routines chat presumably help maintain Che 
ameoth flow of acttvitles in the classroom. Again, a majoricy of 
procedural staCsEsnCS fsll into tlb refflindfir cAte^orv (e,E, *"Sta.v 
in your saata until your row is eallad for recess") . 

It is not surprising, in view of the above, chat 71% of the 
socialization statements made by teachers were reactive in nacuri: 
(i.©*, In response to student behavior), with a fairly clear intent 
to change behavior* Most were made publicly and were aimed at 
groups of students as opposed to individuals. In their messages to 
students, taaehers were more inclined to use '^behavior raodlfica- 
cion" strategies rather than more inductive ^ reason-oriented 
approaches. Thus, in 18% of the socialization messages, teachers 
were either critical or punishing in reponse to some student mis' 
deedp For the most partp these either were criclcisms or involved 
the withholding of some privilege such as recess or freecime. 

Information internalization may constitute an effective soclalt- 
zation strategy according to the parenting literature ^ but there is 
not a lot of evidanc© that teachers employ this strategy in most of 
their verbal Interactions wtth students. Teachers, for example, do 
not dp much causal reasoning with students. Only 4% of the state- 
ments made by teachers contained attributional information of any 
sort- -either explicit or implicit. 

In two other important categories » however, there was mora 
avldenca of Inforniatlon provision beyond reminders, "nia first 
category relates to the explicit presentation of rules, procedures, 
or norms » Included under this rubric are the formal rules or 
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procedures thac students are sKpeccad to foLlow, as well as nhe 
informal aKpeccaclons or norms communieated by ceachers (i.e. "t 
eKpeet Statamenta of this sort are made infrequencly to 

begin with (11% of the time), but the issue is how often teachers 
provide rationales for these standards that go beyond simply saying 
"Do it because I said so." The data indieata that teachers provide 
nonauthoritarian rationales for their rules 10% of the time, Ap- 
proximately the same proportion of teacher communication (11%) in 
the sooialization domain is "instructional" in nature. This last 
variable Is a rather straightforward one: It represents the pro- 
portion of total statements that provide explicit instruction abo ^. 
how to meet a partieular rule or standard for behavior. The numera 
tor for this proportion was derived by summing the total statements 
that included either verbal or "nonverbal" (i.e., demonstration) in 
structional information relating to a standard. An example of the 
latteff would be a teaoher walking students through a procedure. 

Overall, it appears that most teacher statements are not very 
explieit, aithar about what students are supposed to do o't how they 
are supposad to go about doing it. This Is not necessarily unrea- 
sonable ^ considering the rapid pace and routine nature of most 
classroom life* The next Issue to be addressed relates to the 
effeot. If any, of differenees in the informational content of 
teachasf masages on student attitudes or beliefs in the task demands 
and Intarpersonal soeialigation domains. 

Result Ee-1 a t t^nsh i o with s tuden t ou t cojie s . Here, consldara* 
tlon is given to the relationship between informational variables 
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and student growCh in che Cask demands and interpersonal domains of 
soeiali^aelon. To eKamine teacher effects, scores were created to 
deserib© the aKtenc to which students' scores in a classroom on che 
perception measures reflected desirable change (i.e*, greater - chan- 
pradicted grcwth on a sat of measures in the task demands area and 
in the social area) . These procedures are described in Prawat 
(1985) , 

Ttxm question addressed by the analyses was a scralf^htf orward 
on©: Do differences in the type of information teachers present to 
studants corralata with changes in student self -perceptions on 
thasa two variables? Some incaresting relationships between cate- 
gories of teacher talk and residual scores on the two socializacion 
factors did emerge. Most of the significant correlations, more- 
over^ seem to be consistanC with an informational hypothesis, 
Beoausa rasults in the task demands domain are mora interesting, 
thay will ba highlighted here. Suffice it to say that student 
growth in the intarparsonal domain corralatad most highly with the 
afflount of emphasis givan that domain in taachar verbal communica- 
tion. Thus* th© amount of public faadback and the proportion of 
teacher messages dealing either with interpersonal concerns or 
social consaquances of student behavior all corralatad with resi- 
dual gain on the social factor. 

Not surprisingly, rasidual growth on cha variables thought most 
relevant to tha task demands dimension correlated most highly (,57) 
with taaoher use of eKplanation and reasoning. The proportional 
scoi^e chat perhaps best captures this propensity to reason was da- 
scribed earlier: It raprasants tha eKtent to which teachers 
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provide students with rationales for classroom rules or standards, 
S©^ersl types of nonautheritartsn rationales were identified during 
codingi taaehers who had higher scores for the overall category 
used mora of thsEQ in their oomunieation i^-ith students (Bird, 
Andarsonj & Frawat, 1985). Overall, the most widely used Cype of 
rmtienalaj accoimting for 56% of the total, was one in which 
teachers justified a norm or standard in terms of the likely effect 
noneomplianoe would have on other students or on the teaeher (i.e. , 
" * * * because I oan't think when you're so loud-*). The apparent 
importanGQ of rationales of this sort in the development of student 
self -ragulat ion is not surprising In light of research on parent 
soeiali^atlon practices. The work of Hoffman (1975) and 
Eahn-Wa^sler , Radke- Yarrow, and King (1979) supports the important 
of "other-orienced** reasoning in parent-child conaiunication . 

^Ith correlational data of this sortj of course * it is impos- 
sible to determine if teachers are more positive and informational 
in their communications with students because the students are more 
self -regulated or If student behavior caused the teacher to give 
different types of messages. However, the qumlltattve data analy- 
ses reported In the ne^ct section lend support to the interpretation 
that the teachers were Indaed most responsible for the type of in- 
formation conveyed to students and that differences in student out- 
comes arm mt least partially attributable to the teachers' prac- 
tice. 
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DtmeriHlon^ af Teaching, Ef feculveneSB 
f rn^al l _tat_ lva_ anal vs e s ) 

One of cha major questions addressed in chis study was, Do 
Ql&SBTOom prQeesses and teachers* praccices influenca changes in 
scudants* task and social percepcions? The previous seccion ad- 
dressed this queation for one quantifiable aspect of teachers' prac 
tiea: diserate categories of verbal scacaments. In chis section, 
more general, qualitative diraensions of teacher practice are exa- 
mined. The ultimate goals were to identify teacher practices that 
were associated with desirable changes in students* perceptions, 
and to explain how such effects occurred. In order to reach these 
goals p two types of analyses ware performed, 

First, it was necessary to confirm that there were indeed 
classroom^ level differences in students' perceptions that were 
actributabla to factors other than preexisting student differ- 
ences * In particular it was nacassary to determine the eKtent to 
whieh grada laval and socioeconomic status (SES) wara associated 
with tha parcaptions of interest and whether classroom process mea- 
suras (ineludlng taachars* practices) indepandently accounted for a 
significant portion of the variance in student perceptions, than 
tha second Cypa of analysis was performed i qualitative examination 
of classrooms whare there were apparently very different patterns 
of student perception change. 

In this section, the results of the two types of analyses are 
simmarized and used to support the argumant that classroom process 
ses and teachers' practices do influanca students' perceptions , 
even though age and SES ara also important predictive factors. Two 
dlmansions of teacher soelallsatlon style proved to be aspeclally 
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imporcanc: scructuring of informaclon about the environmenc in 
order to render it unders tandabls and prediacabla and provision of 
opportunities for students to practise self -regulation and self^ 
concrel* 

All analyses in this seccion of the report are limited co 19 
elasses that were either third or fourch grades, eliminating mixed- 
grade classes and second- and f If th- grade classes. 

Statistieal tests to support... qualitative analys_a^s . Before sta- 
tistieal analyses could proceed, a series of new variables was 
created. A new method of measuring change in perception scores was 
developed and used to address the question of whether classroom- 
level factors made a difference , with age and SIS of student taken 
into account. This was accomplished by rating changes in relative 
standing on three sets of classroom means of perceptton scores: 
task perceptions (combining control measures, mottvaclon scales, 
and parcalved competence in the area of academic task performance) , 
s_o_clal perce^ions (combining control measures and perceived 
compatence .n the area of social acceptance) , and pqp_ularitv 
(raflecting the extent to which students liked others In their 
classroom) , Procedures for determining these ratings are described 
in forthcoming project reports. In all cases, inter^rater 
reliability was high and significant. 

Deseriptlva data from each classroom were rated on three scales 
that defined Important aspects of classroom climate that reflect 
and promote socialization: a f f e c 1 1 ve_ t o ne (the extent to which the 
th@ general emotional tone was pleasant and cooperative) , task, tone 
(the extent to which students and teacher were involved in 
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meaningful caskf* and apparently interested in learning) , and s e l f = 
regulat_i_o_n (the aKtant: to which studants were independent and sei^f. 
initiating in aarrying out classroom tasks and procedures) . Thase 
racing sealas ara also described In detail in a forthcoming projact 
report and also evidanced high inter-rater reliability, 

A series of statistical analyses was performed with Che six ran 
ings to determine what factors best predicted student percepcions , 
as measured by the first three ratings. Of particular interest was 
the relative contribution of demographic variables (grade levels 
soeioeeonomie status, busing status, and the percent of each class 
that were members of a minority group) in comparison to the class- 
room elimate ratings (affective tone, task tone ^ and self -regula- 
tion) . 

The first analyses performed were correlations between all rat- 
ings and demographic variables^ given in Table 1. None of the demo 
graphic variables were significantly associated with each other. 
SoclQeCQnomic status was measured by the school district's indica- 
tor i percent of students at each school from families receiving 
AFDC (so that higher scores indicate lower SES) . This indicator of 
SEi correlated negatively with both task perceptions and social per 
ceptions. The only other demographic variable that correlated sig- 
nifieantiy with ratings was busing status, which correlated signiffi 
eantiy with all three climate ratfngs, with bused classes having, 
higher climate scores, (^alyses continue into the reasons that 
busing correlates with classroom climate. The result may not be 
due to busing per se, but to the fact that more generally effective 
teaehars were present at bused schools. Given the small sample 
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stse and uneven discribucion of bused classes in the sample, no in= 
terpretation of these data is offered at this uimeO 

Several of the racings were highly intercerrelacad . The three 
climata scales ijcra positively and significantly correlacad with 
one another and with racings of task perceptions, although noc vich 
social perGeptions or popularity. Task perceptions and social per- 
captions were correlated ^ith one another. 

These findings suggested that task perceptions were related to 
a variety of variables, both demographic and classroom climate, 
while social perceptions and popularity were less easily predicted 
from these data. Although analyses of the social data continue, es 
pecially In the analyses of racial bias and busing influencas 
(Nlckerson, Anderson, & Stevens, 1986), the remainder of this re- 
port w^ill focus on further analysis of the task perceptions data. 

The next analysis performed was a stepwise regression, with 
task perceptions as the dependent variable and AI DC , busing, affec= 
tlve tona, task tone, and self -regulation as indapandent variables. 
The results of thasa regressions may ba found in Table 2, These 
analyses revaalad that task perceptions were predicted more strong- 
ly by a model containing both the self -regulation rating (which was 
highly correlated with both affective tone and task tone) and the 
AFDO percanCi used as an indicator of socioeconomic status). 

Kias© results suggest that socioeconomic status does appear to 
be a significant predictor of task perception ratings, with nega- 
tive correlations batwaen ratings and SES. Howaver, classroom cli- 
mata, aspaelally the extant to which students appear to ba self- 
reguiacing, also makas a significant contribution to student task 
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percapcions. Thesa findings aupporc the move to qualicatlve 
analysis of the narrativa daea, where the Ceacher's role in 
establishing elassroora elimate may be examined in more detail. 
However I these results also suggest that caution is necessary in 
comparing classrooms that differ in students* socioeconomic status. 

Qualtj_atlve analyses of narrative . A full report of the quali- 
tative analyses is impossible in this space, and some qualitacive 
results are presented in other papers (L. Anderson, 1985; Appelman, 
Anderson a Prawatt 1986; Bird, Anderson, & Prawat, 1986), A series 
of contrasting case studies (with teachers paired for SES of 
school) is in progress and will serve as both data presencaclon and 
case material for use by teachers and teacher candidates. In these 
contrasting cases, two dimensions of socialisation are defined and 
Illustrated: structuring of information that renders the environ- 
ment predictable and comprehensible to studencs and providing 
opportunities to practice self -regulation. These two dimensions 
help explain how and why students* task perceptions are Influenced 
by ths ways In which teachers sec up task systems and opportunities 
In the classroom. 

Strueturin^ of info rmation to render the environment predict- 
able and comprehensible . Sociollnguistic research in classrooms 
(a.f., Cazden, 1985; Green ^ Smith, 1983) has highlighted the impor 
tanC role of rule^govarned communication and the ways that class- 
room interactions can break dowui when students have failed to draw 
thm expected Inferences about appropriate rasponses in particular 
contexts. In this study, one of the most important features of 
"mo^e desirable" classrooms (where students* pereaptions of 
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chemsalvas as task parformers Improvad or was maintained at a high 
iev©l) was zhQ eeaehar's role in reducing the inference burden on 
Students. ""aachers in tho "more desirabie" classrooms deliberaceLv 
and eKpiieitly presantad InfQrmatiQn chat would aid the child in 
constructing a schema about the classroom that matched the teach- 
er's desired scheme* 

Teacher structuring included provision of procedural details 
but wms by no means limited to this domain, Teachers in "more 
desirable" classrooms also provided much information about the con- 
tests within which activities occurred. For example , teachers 
pointed out occasions of environmental regularity ("We will always 
have silent reading after lunch this year") as wall as reasons for 
exceptions that rendered them logical to students ("Today will be 
different because we have to be in the gym at 10:00 for pictures"). 
Consistency in following through on their predictions was also appa 
rent . 

Teachers also structured information by explicitly linking 
ideas ^ relating examples of specific rules to broader principles , 
relating an incident today to a similar incident last week and dis- 
cussing the underlying comionsllty, and relating rules and ration- 
ales or consequences. 

Teacher structuring has also been described in the classroom 
management literature that emphasizes the importance of coauaunica- 
tion about rules and procedures at the beginning of the school year 
(Evertson, Emaer, Clements , Sanford, & Worsham, 1984; Anderson, 
Evertson, & Emmer, 1980). The results of the present study go 
beyond the earlier management research in two respects. First, 
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Svercson, & Emmer, 19S0) . The results of the present study go ba- 
yond th© esrlier management research in two respects. First, dlf- 
farencas in taachar stiructuring behavior are related to data on stu- 
dan^s' pareaptlons, and hypothasas are developed about che 
eognitivs-niediat ional links that would account for those relation= 
ships. Seconds thaaa data also focus on a sacond dimension of 
socializatloni without which the cognitive schemes formed by the 
child would not be useful: the opportunities available to the child 
to use knowledge about the environment to regulate indapendant 
activity. 

Froyiston of opport-unitles to practice self -remla_ti_Qn__ within a 
predictable any ir onm ant . Teachers in "mora desirable'* classrooms 
eraatad opportunitlaa for students to monitor chamsalves during 
^ask parformanea while still holding tham accountable for task 
completion. This was done by allowing some choices within limits, 
not by abdicating all monitoring responsibility to students. 

Somatlmas, sueh opportunities were built into regular routines 
for work aeeountability * Tha result (at laast by midyear) was that 
the taachar was not the sola dacisi lakar about what would be 
dona at what tlma, in what order, in what manner. 

Ralating tha ^wo dimanslons to developmimt of students '_ta_s_k_ 
parea-ptions L An emerging thaory . Earlier work by Harter and 
Connell (1984) suggested that a kay determinant of the self -percept 
tion maasuras used in this study is students' knowledge of what 
controls outcomes, which implies a beliaf that avants ara predic- 
tablt and can ba attributed to consistent causes. Work within this 
project has attampted to link thesa earlier flndlngf of Hartar and 
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lead firsG to graacer student knowledge of CQntrol, then to ochsr 
dGsirablG solf -parcaptions . 

Waiaz and Stipsk (1982) suggested that the developmanc of effec 
tive aal'^-percaptiona might depend on first: recognizing contingen- 
cies within Che environinenc and then recognizing that one Is parson 
ally eompetenC enough to sat CQnclngeneies inco motion. The 
axplanation for the present results Is similar. Before students 
can parceiva a consistent source of control, they must perceive 
predictability in the environment; that is, the student must accept 
that the classroora environnient is rational and that the student has 
the necessary knowledge to explain events. This means that events 
have meaning, in chat they are part of a consistent network of 
cause-effect, sequential, or hierarchical relationships. By 
structuring information about the environment that allows students 
to sea these predictable relationships , teachers can contribute to 
students' knowledge of control. 

Once knowledge of contrfil Is established, then teachers also 
facilitate development of other self - perceptions through communica- 
tion of positive eKpactatlons for Independence and opportunities to 
practice self -regulation. Once students know that task perforniance 
outcomes have reasonable explanations , then they can learn that 
they themselves are important causal influences (i.e., they begin 
to develop an internal locus of control) . When practice in self- 
ragulatlon is successful and students see that they are indeed the 
causa of that successful performance, then self -perceived compe- 
cence may also increase. In these circumstances, the student and 
teacheif are more likely to share a conmon understanding of the 
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rules of gQcial inceraourse, preventing the breakdowns chat occur 
when implicit rules of communication are not shared, as is da- 
scribed In much of the sociolinguisclc studies of classrooms. 

This emerging theory cEnnet be tested directly, because suudsnc 
perception changes could not be closely tracked over the school 
year. However, the theory is offered as speculation about one way 
to tie together the qualitative classroom data, the associated 
changes in student perception measures, cognitive developmental 
theory, and sociolinguis tic views of the role of shared norms. 

Conclus ions 

In this study, a small but important set of outcomes was stud= 
led: students' perceptions about themselves as task performers and 
as members of a classroom group. It has long been known that such 
self ^perceptions vary as a function of patterns of parenting 
(Maccoby & Martin ^ 1983) . In spite of the strong influence of par- 
enting and other out-of' school Influences, many educators share the 
belief that a teacher can also influence the way that children feel 
about themselves. Indeed, the first results of this project- -the 
teacher questionnaire data- -revealed that teachers as a group did 
value the socialising aspect of their role. 

Although the data of this study do not suggest that teachers' 
Influences are stronger than family background, the results do pro- 
vide strong evidence that the way that a teacher creates and commun 
ieates about the life of a particular classroom can make a tremen- 
doug difference in children's beliefs about themselves. 
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Taachers' tasks are seemingly endless; parencs , principals, an* 
students all as^peec ceachers Co do many things besides content: in- 
sCruetisn- Tha data from this study reveal that, with all of che 
limitations of too little time with too many students and too many 
demands* many tsachers are succeeding in affecting their students* 
personal and social development while still focusing the business 
of the school day upon content teaching and learning. 

Although the narrative data revealed some classrooms that were 
not ideal environments for students, the most notable results of 
the study are the Cescriptions of the several classrooms where 
children were visibly learning to be responsible and to feel good 
about it. For this, they and their parents can thank the teacher. 
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CONCSPTUAL ANALYTIC 



As a complement to its empirieal work, cha IRT has initiated 
this project to avalua£e ideas and practicas racommended to 
taanhers and teacher edueators* Too often, practices and policies 
havs bean advocatad and adopted on tha basis of coTmonsensa or 
thaoratieal assumptions without sufficient critical or empirical 
avEluation* The projact stresses concepcual analysis—clarifying 
important differences between seemingly similar ideas, assessing 
Che adequacy and completanass of Che rationales underlying 
racQ^aendad practices or conceptions^ and identifying hidden 
assumptions or unrecogniied complicacions that resCricC practical 
application* or make it quescionabla alcogether. Projact work also 
considers how words and modes of comunication are and should be 
used in order Co get teachers and caacher educators to believe or 
do certain things* These analyses are informed by reviews of 
ampirical and other scholarly licerature in education? social 
science, and philosophy. Where appropriata, projact analyses 
include arguments for altarnaciva ideas, approaches, or practices* 

Researchers have identified importanc weaknesses and 
limitations in tha popular belief that what taachars learn in the 
field is more useful and valuable than formal course work* In 
general, thay hava argued that strong reliance on (firsthand) 
experienca as a principle of curriculum and instruction works 
against equality of educational opporCunityp Thmy hava analyzed 
the contributions of different kinds of knowledge Co teacher 
education and teaching, showing how research knowledge differs from 
both personal belief and practical wisdom, and hava discussed 
problems and conditions of research utilisation and communication, 
Thay hava considered aspects of the normative structure of teaching 
role, such as reasonablanass and open^mindedness * 
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CONCSPTUAL ANALYTIC 
In vihac foLlowSi wa peasant, firsCj our findings on knoviedge 
utilisation and Che teaehing rola in a series of eLaborated chases. 
Then we will summarize our work on (firschand) exparience in 
teaching and learning. The remainder of Che report will cover work 
completed since April 1986. 



Kno w 1 a d gm_ Ut i 1 1 g a E j on^ and t Teaching Role 

The notion that research findings should be used to improve 

teaching seem^ straightforward. Yet this notion, captured in the 

concept of knowladga utiliisation, is surrounded by irrational 

assianptions that include (a) a belief thats in using research 

knowledge, practitioners will come to act wisely, (b) a belief chat 

research knowledge must be useful, or directly applicable, Co be of 

value, and (c) a supposition that defining "the useful" in teacher 

education and teaching is not problematic* In clarifying and 

criticising these hidden assumptions^ we have argued that 

1* Knowledge use and wise action are not *:he same; good 
teaching cannot be accounted for in terms of knowledge and the 
pursuit of utility only* lnatead| wise action presupposes 
attending to the largest number of pertinent concerns, which 
are often competing. Concerns relevant to teacher actions and 
decisions can stem from habit and reflection, faces and ideals^ 
norms and commitments, and many things besides* Reliance on 
kjiowledge and utility rules out as irrational comaendable 
action driven by ideals and conviction* Still, sticking to 
what is mere opinion, false or irrelevant, will not make action 
more wise* Although problems in the practicing professions do 
not always derive from lacks of knowledge or competence, good 
practice does require knowing what is true or false, avoiding 
and correcting error. 

2. ^^ile debates about whether research knowledge is useful 
typically center on whether certain lines of inquiry or 
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findings supply effaecive means Co given ends, chey should be 
raeasC as enCries into deliberations about reasonabLa 
specif icacion of practical ends (and means), and of their 
prpper min or sequence where they are compecing. This 
deliberative search avoids equating the value of research with 
some simple and direct utility ("applicability"), pays 
attention to concrete circumstances (particular situations^ 
people, purposes, capacities), and broadens the scope of 
concerns seen as pertinent to improving teacher education and 
teaching. Being more appropriate to the nature of educational 
research and practice, this approach to the theory-prac t ice 
problem is less likely to mislead either enterprise* (See #11 
& #12 below.) 

3. Unexamined and affectively charged beliefs in the utility 
of reiearch knowledge can crowd out other aspects of the value 
of inquiry, as well as other valid bases for action^ These 
beliefs also encQurage overestimating the soundness^ general^- 
izability, and applicability of educational research findings, 
which are time^bound, theory-dependent, and selective. In 
short, chm tentativeness of knowledge is a safety catch that a 
pretension to usefulness tends to remove. At worst, the push 
for utiliging research findings may encourage borrowing the 
authority of science for interested purposes, reduce the open- 
mindedness of educators, and interfere with the central 
scientific pursuits of reiterated knowledge testing and of 
creating new problems and ways of knowing, 

4. Identifying personal or customary ways of teacher thinking 
and acting with practical wisdom is also misleading, for both 
are affected by elements of arbitrariness that stem from three 
sources s lacks and imperfections of knowledge (e.g., indeter' 
minacy of research knowledge, ambiguousness of experience, 
unpredictability of the outcomes of action), tensions and 
complications in tha moral framework of teaching (e.g,, dilem^ 
mas and multiple obligations), and the personal nature of 
practice with its roots in the quality of wanting* Practical 
decisions are tentative acts of willing, inchoate and uncer- 
tain in a way the imperfect knowledge of science is not* 
Precisely because teaching practice is personal, often re- 
quires suipending some obligations in favor of others, and 
routinely overestimates the determinacy and applicability of 
available knowledge (whatever its source), being prepared" 
willing and able-^-to stand back on occasion from given ways of 
thinking and acting is a defining characteristic of practical 
wisdom, 

5* Conversely, reliance on the given and personal habits and 
beliefs can block the flow of speculation, conversation, and 
reflection by which teachers appraise and revise habits of 
action and mind* Among the givens not to ba set aside. 
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hswaver^ are the jugcified eKpectatione of others (studancsf 
paraatSy adsinia crator s , Che public at large) defining the 
tesehing role in a moral and sociologieal sense* To be reason-- 
ablef Ceaehar thinking muse therefore reach beyond the parcU- 
mIbtb of taaehars* own actiona and inclinations co consider 
tola obligations and larger, organiaad contexts relevant Co the 
teaching rola sueh as tha disGiplinas of knowledge, laws^ and 
societal isiuas. Taachers must submit to imparsonal jud|ment 
and be open to changa for good reasons, for what they do is 
naither private nor sacrad but subject to judgmencs of worth 
and ralavanca* In other words, being reasonabla and open^ 
ffl^ndad are requirements of the teaching role# 

5* Educational research can contribute to reasonableness and 
openmindedness by exemplifying the ethos of inquiry and by pro^ 
viding facts and ideas chat iiluminatt, expand^ and challenge 
given frames of reference* In their processes and mores, re- 
search communitias are organized for the discipline of second 
thoughts and the quickening of new ones* Perhaps most impor^ 
tantj the process of inquiry is a continuing demenstration of 
the difference betwean serious possibility (beliaving semeching 
for reasons good eneugh to go on) and unalterable certainty 
(caking something for granted as true or right, no matter 
^at) = However, as a community, educational research has a 
waak intellectual and casually guided normative structure. 
Ideology-ridden like the iocial sciences, it lacks crucial con- 
Crols enforcing scientific norms, such as the requirement for 
repltcability. This puts enormous burdens on individual re- 
saarchars and raises serious problems of standards and gui- 
danca, (See #12 belowp) 

7* Concaptions and modes of knowledga use adequate to the 
ideals of educational research and practice can ba darived from 
the distinction between serious possibility and incorrigible 
certainty. The practical and moral import of this distinction 
derivas from teachers in tha separate classrooms holding sccial 
and epistemic authority in conjunction, having the final say on 
what is justified belief as an underpinning for teaching deci- 
sions (process and content). Making this distinction acknowl- 
edges the practical need for certainty as an inherent feature 
of knowledge usa, whf.la shifting the grounds of epistemic 
authority away from privileged access to knowledge (personal or 
scientific) to processes by which lines of thought and action 
can be examlnad and revised. In brief, trust and doubt are the 
two faces of knowledga use. For one cannot use knowledge yith^ 
out patting trust into it, and its days as knowledge— justified 
balia£--ara counted where trust is complete and unquestioning. 
The hesitation to trust is realised in obsarvation, reflection, 
discussion, and revision— "second thoughts" that, on Che whole, 
tend Co be bacter than first ones. 
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8* Presenting recotmendat ions for actioa as research implica^ 
tiens ignores the diaeinction becwaen serious possiblllcy and 
ineorrigibla eertainty and masks the fact chat such claims are 
eKtansiona and aupaencacions ( "araplif ieatlons") of data and 
ideas ffequiring judgment and "second thDughts." In this 
content of usagSy implicatiQns art usually not regarded as 
contributioni to discussion or problematical staCementSy but as 
logical consaquenGas that appear indaf eas ible . Since people 
want to baliave that what they do is the thing to do, definite^ 
lyy and that it is basad on solid as opposed to shifting 
grounds, tha rhetorical force of the term ''implication" appeals 
to the needs and hopes of audiences* By a suggestion of 
cogency which supplies a feeling of cartainty, the persuasive 
rhetoric of implications reinforces the false belief that 
educational research can provide authoritative guidance for 
teGching policy and practice, 

9e In ganeral, persuasion induces belief or conformity to 
certain lines of actionf failing to pay attention to tha 
rationality of audiences, persuasion makes it less likely that 
research knowledge will be understood or used appropriately by 
practitioners and policymakers* A transit system of assar- 
tisns (implications, findings, conclueions) may be rapid, but 
it fails as comunication of research. If researcher claims 
are reasoned judgments, the reasons have to be cotmnunieated 
along with the judgmants. Still, persuasion can be a means for 
helping others acquire justified belief s=-especially in offer- 
ing facts and ideas that entail revising old frames of refer- 
ence* Yet persuasion due to unwarranted assumptions of 
epistemic or moral authority is a kind of betrayals a grave 
violation of trust* Once there is distrust, differences Ce,g*, 
in beliefs or backgrounds) shade into suspicion and disregard, 
eroding the basis for communication. Among the penalties for 
violating trust is the loss of opportunities for questioning 
and enlarging understandings, 

10, CQntrast^ the rhetoric of explanation advances under- 

standing and marks off (mere) persuasion from research communi- 
cation* In explainingi people clear something from obscurity 
or difficulty, state its import or significance, show how it 
relates to other things already known, and give an interpreta- 
tion that accounts for some object of interest, illuminating 
causes^ origins, or reasons. Explanation is consonant, with the 
aims of science and with the aims of action, too, insofar as 
action presupposes knowledge and understanding. The rhetoric 
of explanation is compatible with making the most of scientific 
knowledgei in a defensible way. The proper explanation of 
research also renders it discussible. Facts and ideas can then 
be ventilatadi exposed to public notice and consideration! and 
a free examination from different sides* Explanation, however, 
cannot solva all problems of research coroaunication. (See #12 
below*) 
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11. Inceraccive modes of knowledge use appear to fit with both 
Eha imparfaeEions of knowledge and the faec that social and 
individual action proGead from multiple concerns that are often 
Gonflicting, Talk among diffsrant groups in education (a*g*, 
rasaarehers, taachars) ean ba halpful since it provides oppor^ 
Cunities for aKplainltii and discuasing beliafs and praeticas. 
While rtsearchari tend to advoeata argumentation for chase 
purposes^ arguments oftan aubstituta tha goal of winning for 
that of understand^ ng, and entrias must eonform to the argument 
tativa mold* Cgn -sations are lass restrictivaj lais compeci- 
tiva, and more ega. ^arianj for they allow for breadth of sub^ 
ject matter and different voicas* However^ conversations are 
produociva only wt^. are peopla know soma thing , and they cannot 
establish (syitamatic) knowladga* AlsOj opportunities for 
conversation among dlvarsa groups in education will not be 
broadly available. This fact limits the viability of lntar= 
active modes of knowledge usa* 

12, The written report thus ramalns a principal means for 
communicating aducational resaareh and related racommandat Lons 
to general audiences* To do justice to Itself and the audi- 
ence, research writing must go beyond persuasion to lay out the 
baeklng (ideaS| data, ooneerns) for eonelusions and reco™enda^ 
tlons. But research writing misses Its point If It simply 
passes the audience hy% It has to meet eondltlons of access, 
belief* and impact. This raises difficult problams. If tha 
audience Is to come to know researeher claims as warranted, 
reporting has to rely on the rhetoric of eKplanatlon* Yet 
excessive explanation Impedes communication by interfering with 
access and belief conditions. The limits of axplanatlon, in 
turn, imply a pull toward persuasion. These problems of 
practice and principle have to be managed by educational 
rasearchers who are usually not self-conscious about reporting 
to general audiences and not selected for their talents and 
training In this area of workj where tha structure of control 
exercised by qualified pears loses its power* 
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Expar lance in Teaching and Learning 
We have worked on thraa areas related to experiences learning 
from firsthand experience ^ making breaks with everyday eKperienca in 
schools, and pitfalls of experience in learning to teach. Our 
central argumants are summarised in the following three sactions. 



Educationi The Overcoming of Experienca 

"Experience is the bast teacher," In U,S- education, there is 
a cotmon belief in the educative value of firsthand experience, of 
"being there" and "doing it" and "seeing for oneielf," Teacheri, 
for example, claim to have learned from classroom experience most of 
what they know about teaching. Children, too, are seen as learning 
best i^en firsthand experience is the basis for what they are 
taught. 

We have questioned the presuppositions that favor firsthand 
e^eperlence. Firsts we have looked at what is entailed when 
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education and firsthand esperience ara described as if they wars 
equivalent. Beliefs in such an equivalence presuppose a commonsense 
chttory of knowledge and mind that philosophers of science have found 
to ba inadequmte, a theory where cenets of knowledge are noc 
presented as postulates at all, but are taken as given and 
undeniable because of their origins in sense experience. Second^ we 
have used research on the social psychology of judgment to identify 
faulty inferences that frequencly result from learning by f rsthand 
experience* Ordinary judgment relies on strategies that reduca 
complex tasks of inference to simple operations CNisbetc & Rossj 
1980). Many of these comonly used heuristics are not trustworthy 
and may beeorae cognitive traps that prevent education* 

Thirdj we have considered how firsthand experience can close 
avenues to conceptual and social change. For example, to learn from 
firsthand experienca is often to confound whatever happens with 
necessity, ThuS| in the history of vocational education, learning 
by doing was advocatad as a means of fitting students to the real 
world, thereby curbing their aspirations* Finally, we have argued 
that ideas based on secondhand information (e.g*, ideas found in 
books) are more likely than firsthand experience to expand the scope 
of thoughts and aetions that can be envisioned. Education gives 
aeeess to thoughts and theories that are beyond the scope of 
firsthand experience. 

Questioning Continuity Between Schools and Everyday Life 

During this century, American schools have increasingly come to 

be segn In m esntinuum of experience that spans family, community, 
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and Che world of ^#ork (Powell^ Farrar, & Cohenj 1985), Sscondary- 
school Caachars ara urgad to make courses relevant Co their 
sfeudants' past livas and eKpeeted careera* ElamanJ-ary-school 
teachers ara told to stress the evaryday usefulness of mathamacics 
and spelling* Many edueaCors assuma that without sueh links Co 
everyday life studants will not be mocivatad and will have 
diffieulty learning. 

Emphasising continuity with evaryday lifey however, can confuse 
regard for studants and their interests with accepting all personal 
beliefs and sCrassing the practical relevance of school knowledge. 
Wa argue that emphasizing continuity confliecs with two central 
goals of schoolings promoting aquality of opportunity and 
developing disciplinary understanding* For^ unless students can 
break with their evaryday experience in thought, they cannot see the 
eKtraordinary range of options for living and chinking; and unless 
students give up many comaonsansa belief g, they may find it 
impoiiibla to learn disciplinary concepts that describe the world in 
reliable, often surprising ways. Everyday experience is unlikely to 
further these goals and often leads away from them to inequality of 
opportunities and the deceptions of everyday life. Schools, as 
places set apart, have a mandate to give students the opportunicy 
and power to break from their extramural experiences and everyday 
thinking* 

Cognitive researchers recognise the value of breaks, yet show 
ambivalence by advocating continuityi the s je is true of John 
Dewey* Ambivalence may result from recognizing that breaks with 
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averyds^ eHperianea come at a costi School learning means losing 
the senee thmt life is ieamless and whole and the comforting 
ABBimption that things^ onea learttedj are iafa from change and 
ehallanga. Yet whatever its marits^ avaryday knowledga is parochLal 
and idiosynGratie , The attractions of close ties to everyday 
experience and its tradicions must be weighed against tha benefits 
of breaking away from such experienca for purposes of equality of 
opportunity and diseiplinary understanding. 

Pitfalls off Experienca in Learning^ to Teach 

Implicit trust in firsthand axperience is particularly evident 
in discussions about learning to teach. When teachera look back on 
their formal preparation, they generally say that studant teaching 
was the most valuable part. In deferenca to this belief, teacher 
preparation programs give mora and more time Co classroom eKperi^ 
ancai, whareai inservica programs stress teachers sharing their 
experisnces with one anothar. The expectation chat something will 
be learned through classroom axperiances is probably justified* Yat 
not all laarning is productive or desirable. 

Through observations and interviews of studants learning to 
teach^ w© have identified three pitfalls of experience that arrest 
thought or mislead prospaetive teachers into believing that tha 
central aspects of taaching hava been masterad and understood. 

The "familiarity pitfall" arises from the fact that prospective 
taachers are no strangers Co classrooms* Students laarning to taach 
have idasi and images of classrooms and teachers laid down through 
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many years as pupils themselvei, which provida a framework for 
viewing and scmndards for judging what chey see chac may remain 
unquestionfeda Glassrooffl experience in itself cannot be trusted to 
deliver lessons that shape diipositions to inquire and Co be serious 
about pupil Learning. On Che contrary, it may block the flow of 
speculation and reflection by which we form new habits of choughc 
and action* 

The "two^worlds pitfall'' arises from the face that teacher 
education goes on in Cwo discinct settings (schools and the 
university) and from the fallacious assumption that making 
connactions between these two worlds is straightforward and can be 
left to the novice. Students need help to see how what they learn 
as university students can shape their thoughts and actions as 
teachers: how underi tanding can clarify and shape ways of doing. 

The "cross=purpose3 pitfall" arises from the fact that 
classrooms are not set up for teaching teachers. The legitimate 
purposes of teachers center on their classrooms and established! 
successful accivifeieS| rathec than on ehe neiidg of studenfe teachers 
to analyze various activities and modes of teaching and learning* 
Overcoming the "eross-purposes pitfall" will require changes in 
teachers' roles to encompass teaching teachers, and structural and 
normative changes in schools to accommodate these role changes* 

S e le c ted Pr pXe c t _P ape r^ 

Buchmann, M., 4 Schwille, J* (1983). Education: The overcoming of 
experience. American Journal of Educatioji , 92 , 30-^51- 
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Braaking with everyday eKperience. Teachers College Record , 

Felman-Namiar^ S*^ ^ Suehmann, M, (1985) • Pitfalls of eKparLenca 
in teaehar preparacion, Teaehars GQllege Racord y 87 , 529^544, 

Project: Work Reeantly Completed 
Teaching Knowladge; The Lights That Teachers Live By ^ 

In all aetivicies and walks of life, peopla use knowledge. 
Knowledge is about different things and enables different kinds of 
aetion. It also differs in how widely it is distributed, how it is 
gained and haldy and how it is seen as warranted. When things are a 
matter of common lansej the question of warrants may not even arise, 
and even contradic tions are taken in stride. 

Peopla acquire knowledge through participating in cultural 
paCternsi such participation antitlas them to being a member of 
groups and performing social roles. Some cultural pattarns hava 
fewer and mora highly selected partieipants than others. These 
differeneas relate to their pervas iveness I the degree to which 
cultural patterns ara diffused through different activities or walks 
of life. Thay affeety in turni the degree t© which associated 
knowledge is valued and divided among or dispersed over groups. 
Although peopla pri^e common sense and consider soma scarce 
knowledga ornamental at best, the arcane tends to be valued more 
highly than widespraad knowledge. 

iBuchmann, M. (in press). (Oeeasional Paper No. 106). East 
Lansingi Miehigan State University, Inatitute for Eeseareh on 
Teaching • 
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Hov specia l Is teaching knowledge? teaching is a pervasive 
aetivitys diffused thrQugh alL activities and walks of life* Cac^ 
burglars, janitors^ radiologis tS| and Flamanco dancers are taught 
how to do their jobs, mostly by people not trained as teachers, in 
everyday life* people show each other how to do things, eKplain pro- 
caadurea or concepte, and respond by prEiaing or correcting the 
learner in the situation* And every day, millions of children watch 
their teachers | in Ajmerican schools, six hourE? a dayj five days a 
weekj for twalva years* The "apprenticeship of observation" 
(Lortie, 1975) givas them a elose-upi extended view of what teachers 
do. 

It follows that teaching knowledge will not be considered 
special and that people will be ambivalent about its value* Just as 
coTOon sense and everyday experience, it will be taken for granted i 
valued, yet seen as a matter of course. Where teaching is concern-^ 
edy who are the ignorant? If participating in cultural patterns 
entitles one to role performance, few seem excluded from teaching. 
When personal biography and everyday experience supply recipes that 
work, special schooling for teachers need not be arduous or lengthy, 
nor is it so. What has not been picked up in the school of life, 
will be learned by teaching. 

Poes the ambiguous status of teaching^ knowledge matter? Whi le 
schoolteachers are appointed to a particular office, it is unclear 
whether much of what thay know is speciali restricted to official 
rol€ incumbents and excaptional or marked off by character, quality, 
or degree from ordinary knowledge or common sense. People feel 
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ent icied to use th^L comaon sense in teaching. This is why the 
term "teaching knowledge" is more appropriaca Chan "taachar 
knowledge-" Using the Cerra teacher knowledge implias thaC whac is 
known is apecial to teachers as a group, but the Cera '-teaching 
knowledge" allows considering knowledge related to the activitias of 
teaching while leaving that question open* The emphasis on Ceaching 
knowledge is therefore no quibble^ ratherj it is an actampt to be 
descriptive and to avoid foregone conclusions relating to teacher 
advocacy and ascriptions (or denials) of professional status. 
Though a central and apparently motivating factor In recent 
diacussioni^ of the knowledge teachers use and hold (see, e.g.^ 
Diorio, 1982 1 Elbas, 19S3; Sch^enj 1983 )j thase matters are basidg 
the point when crying to underscand what lights teachers live by. 

For a mass occupation dominaCed by women, with a flat career, 
comparatively low pay and scaCuSj eased entry and low recention, 
these ambiguities might be considered a boon, lor they imply chat 
occupational comitment-'-making teaching one*s CDnsistenC line of 
work in which one sacrifices time and effort in training and stands 
to gain due to superior practice (Geerj 1968)-^may not be necessary 
for acquiring ceaching knowledge* In factj these structural 
features of the occupation may be correlates of its cognitive basis 
in the folkways of teaching* 

Yet most theorists consider these ambiguities evils and pit 
their arcane versions of Ceaching knowledge against the folkways* 
They invoke expertise where people think that comon sense suffices* 
They Look to teachers' private beliefs and imagery as evidence of 
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teaching knowledge that is spacial. They ara cr ,tan cricical of what 
p€Opla learn about teaching through living and working buc find 
little redeeming in formal training either. At tiraesj they act as 
if teaching has not yet been invented* 

These theorists are both right and ^ongi OTong to disregard 
or dismiss the folkways of teachings right to make troublesome 
inquiries I right to believe that there can be more to teaching rhan 
Gosnnon sense, wrong to assume that the private beliefs of teachers 
must be held for good reasons* Where found to be lacking, the 
question is what to substitute for the lights that teachers live by 
and how to go about setting teaching in a new light. Being more 
clear about teaching knowledge, about how it is held and used and 
where it comes from, will help in answering that question. 

Categories of teaching knowledge . This analysis considers four 
categories of teaching knowledge^ namely^ the '*folk-ways of teach^ 
ing," "local mores," "private views^" and "teaching expertise," 
Although these categories can ba specified and characterized sepa-- 
ratelyi they are not independent. Each category has a different 
focuai general patterns of usage, local custoras, idiosyncratic 
variation, and ref lectlve-*-*hance critical, on occasion inventive" 
mastery. Of the four categories, three highlight sources t and one a 
quality or kind of knowing. More ofter than not, the folkways, 
local, and personal teaching knowledge are held as opinion, guess- 
work, and mere tradition, being acquired by habit, false Inference 
and simple Internalizaclon, which turns patCerns of action and 



271 



interpratat-ion into things "no longer aasiLy accessible co reflect 
cion, criticism, modifiGation or eKpulsion" (Schwab^ 1976, p, 37), 

The folkways of taaching describe '^taaching as usual," learned 
and pracciced in Cha half-conscious way in which people go about 
thaic everyday life* These folkways of teaching are typical | In 
contrast to the theories of scholars, they are patterns of action 
and intarpretation that exisCy are considered rights and are mostly 
uneodifiad. Capable of being practiced without understanding their 
point or efficacy^ the folkways are widespread and emb leinat ic ^ 
axprassing in symbol and action what teaching is about. They are 
warranted by their existence and taken--f or-grantad effectiveness. 
Using the term "folkways of teaching'- thus involves claims of 
existance, typicality, rightnesSj and half-CQnscious habit. It is 
hare that the knowledga base of taaching lies. The folkways have 
thair correlatas in the character of school knowledgaj that is, in 
the content and structure of what children learn in school. 

Local moras constitute teaching knowledge held and used like 
thm folkways and mostly based on themj but more variable and likely 
to be artieulatad as maxims or missions. Taachars' privata views 
are like Bacon's (1620/1939) "idols of the cava." Personally 
eompellingj thay arise from the peculiar experiences, fealings, and 
charactaristics of individuals who nevarthelass ara members of 
groups J hance even idiosyncrasy is socially colored and bounded. 
For these three sources of teaching knowledge, ^^familiarity, coimaon 
repute, and congeniality to desire are readily made the measuring 
rod of truth" (Dewey, 1916/1963, p* 188), 
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What marks off teachini aMpartisa from the folkways, local 
motmB^ and private views is less what associated knowledge is abouc 
than how it ig held and usad. Though it can build on the folkwaySj 
teaching e^pertisa goes beyond their mastery or skilled parfonflance 
by including Ca) judgments of appropriateness j tesCLng of conse- 
quencesy and considerations of ends, not just means and (b) less 
typical modes of practicej such as explanation, discussion and the 
deliberate management of value dilemmas by Che teacher. In how chey 
arise and change, local moras and private views have more affinities 
to the folkways than to teaching eKpertise, Thusy while expertise 
can also grow out of local mores and private views, the odds are 
against it. In itself variable, teaching eKpertise is the exception 
by way of character and rare occurrence. 

Drawing on research on teaching, teacher thinking and the 
cultures of teaching (including teacher education) in the United 
States, this analysis deals with each category in turnr eKamining 
what that knowledge tends to be about, how it arises and changes, 
how it is held and used, what it allows teachers to do and see, and 
how it may relate to the other categorieSp This discussion then 
leads to speculation about the ways in and extent to which these 
different categories of knowledge provide light that teachers live 
by. Are they inspirations or means of subsistence? How and ^why do 
the folkways of teaching, on the whole, account for the aspects in 
and by which teaching is viewed and practiced? When do teachers 
rely on their own lights, teaching and seeing teaching with the help 
afforded by their private views? To what extent do teachers live by 
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the light of loeal mores, of what they learn by working in a 
particular iatcing? Hov bright or dim are these diffferent lights, 
and how are old lights in teaching changed by new ones, if at all? 
Given this larger conteKti this paper on the folkwajfs of teaching 
has been campleted and will be presented at the upcoming meeting of 
the International Study Association on Teacher Thinking^ Leuven, 
Belgium^ October 1986. 

Implementation of Teacher Thinking Resgargji as 
Curriculuta Deliberation^ 

Drawing on philosophy, curriculum theory, and studies of 

teacher education^ this paper aims to reconstruct the implementation 

question in teaeher thinking research. To exemplify our argument 

and show what is entailed in curriculum deliberation for teaching 

taachersj we exaraine a particular study of teacher thinking^ Dan C* 

Lortie's (1975) SchoolTeacher , and a specific occasion for educating 

Ceachers, the ''social foundations" course that is a part of American 

teacher preparation. Through a combination of philosophical and 

case analysis we aim to demonstrate that curriculum questions in 

teacher education are problems of practice, that is, of principled 

thought involving particularsi as opposed co technical application 

of research or unreflective reliance on tradition* Hence this paper 

serves to clarify the meaning of professional action in teaching 

teachers. 

^Eeuli, J*S*s 4 Buchmann, H. (in press)* (Occasional Paper 
No, 107). East Lansingi Michigan State University | also 
forthcoming in Journal of Curriculum Studies ^ 
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This paper to be published as part of the IRt series will also 
be presented the upcomini meeting of the International Study 
Assoeiation on Taacher Thinking^ Leuven, Belgium, Octobar 19S6, 
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KNOWLEDGE USE IN LEARNING TO TEACH 



This projaet has focused on how prospecclve caachars construct know- 
ladga about taaching over the course of their preservice prepara- 
tion* From 1982-1984, the projact followed jeven alemencary aduca- 
tion students through two years of undergraduate teacher education. 
The students were enrolled in two concraating programs that are 
part of an effort to reform undergraduate teacher education at 
Miehigan Scata University, The project has sought to des^rjLbe and 
analyse, what tha prospective teachers learned in relation to what 
they were taught and to appraise chat learning In terms of a concep- 
tion of the central tasks of teaching and teacher preparation. 



Sharon Felman-Nemser (coordinator) 
Margret Buchraann 
Deborah Ball 
Beth Lawrence 
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KNOWLEDGE USE IN L^ENING TO TEACH 
Sacksround 

^sr 20 years ago, Sarason, Davidson, & Blatt (1962) called 
teacher preparation an "unstudtad problem" and urged researchers to 
look at what actually want on inside programs as a basis for under- 
standing the effects on teachers. Tan years later in a National 
Society for the Study of Education Yearbook on Teacher EducatlQn . 
Fuller and Bown (1975) recommended that researchers start trying to 
answer the basic descriptive question ^ "What is out there?" And 
most recently In her chapter on research In teacher education in 
the third Handbook, o_f Research on Teaching , Lanier (1986) empha- 
sized the need for desGriptive*' analytic studies of the teacher edu- 
cation curriculum and of the thinking and learning of teacher candi- 
datas , 

Without systematic descriptions of what is taught and learned 
in formal preparation and field experiences ^ we cannot understand 
what professional education contributes to teachers' learning and 
how that learning can best be fostered. That means finding out: 

1. What teacher educators teach; 

2 . How opportunities for learning in the preservice curricultim 
are structured; 

3. What sense intending teachers make of these opportunities 
to learn over time ; 

4. What happens when student teachers take their learning from 
the university setting to the classroom; and 

5. How these different experiences do or do not add up to a 
preparation for teaching. 
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These questions hava shaped the Knowledge Use in Learning Co Teach 
Project. 



As funip tl on.s _and_Pur'p o s e s 

Ws began Che study with soma grounded assumpcions about cha 
presarvica phaae of learning to teach (Feiman-Nemser , 1983). Gene- 
rally ragarded as a weak Intervencion, teacher preparation is a 
brief pariod of formal study. It is preceded by a long period of 
informal learning through teacher watching and classroom partici- 
pation as a pupil j and succeeded by another period of informal, on- 
ths-job learning. To bo sffoctivap teacher preparation must take 
into aacount the prior beliefs of candidates and also prepare them 
to learn from teaching in ways that go beyond trial -and- error and 
relianca on personal preference. The possibility that teacher edu- 
cation can make a difference implies that what candidates bring to 
chair formal praparation by way of personal beliefs and disposi^ 
tlons may not be adequate and can be altered. It also suggests 
that teacher educators have worthwhile knowledge and skills to 
impart . 

One goal of the study was to da scribe and analyga what prospec- 
tiva Caachers learned in relation to what they ware taught, both at 
tha univarslty and in the field. A second goal was to ajosraise the 
contanC and import of tha lessonj learned and consider if and how 
they added up as praparation for taaehing. 



Re_la_tionghl:p to Previous Research 

^Is study differs from previous research on teacher prepara- 
tion in threa major ways. First » there has been little research ni 
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the preservice curriculum, especially as ic is enacted. While some 
researchers have invesclgaced che effeccs of particular program com- 
ponents (e.g., acudenc Ceaching) , few have looked closely at educa- 
tion eoursas or other field experiences. Mostly they have drawn in- 
ferences about the "treatment" on the basis of pre/posctest daca. 
In our study j wa have focused on how the prospective teachers 
changed and on the nature of their professional education. This 
enabled us to speculate about the relationship between program 
features and teacher learning. 

A second unique characteristic of this project is its longi- 
tudtnal perspectiva. Host studies of teacher education look at 
prospaetiva teachers at a specific point in their preparation 
(e.g.f before and after student teaching); we have followed inten- 
ding teachers through two years of undergraduata teacher prepara- 
tion. This perspective allowed us to examine change over time and 
to explore how those changes relate to entering beliefs and program 
characteristics * 

A third difference lies in our explicit commitment to descrip^ 
tlon and appraisal. Host studies of teacher education tend to pro« 
vide either dasarlptlon or evaluation. Ve wanted to document how 
prospective teachers construct knowledge about teaching over the 
eoursa of their formal preparation. At the same timej we wanted to 
consider the empirical realities of teacher prepiuration in relation 
to a view of worthwhile ends and defensible means. Those realities 
do noC speak for themselves. Researchers, policymakers, and educa- 
tors need standards for deseribing and assesaing what goes on in 
teacher preparation. 
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This report: sunanarisas four years of work. Ic is organised i 
CO two main sacCioriB, In the first, we describe whac we did; in 
ch© aeeond, w© discuss what we have learrisd about the preservice 
phase of laamlng to teach. 



Research_Des.l_gn and Methodology 
S_eJLe_c 1 1 a rL_o_f Si t a s_ an d_P a rtioipants 

Sites . W© chose as research sites two contrasting teacher edu- 
cation programs because we thought that differences in their struc- 
ture and ldeolog3.' might help explain differences in student teach- 
ers' thinking and learning. The Academic Program emphasized the 
importance of cheoretlcal and subject matter knowledge in teaching. 
At th© time of the study, it provided limited field experience 
prior to student taaching. The Decision-Haking Program emphasized 
generic methods of taaching and research-based decision making. 
Mostly It took place In local elementary schools where teacher can- 
didates spent considerable time in classrooms, aiding, obse^ing, 
and teaching lessons. Both programs were part of a major effort to 
reform undergraduate teacher education at Hlchigan State Univer- 
sity. 

Egjitlcl^pan t a . We selected four students from each program, 
using a two-step process* First, we consulted with program faculty 
who Identified a pool of first-term elementary education majors. 
Second, we examined the students' responses to selected items on a 
questionnaire administered by MSU's Office of Program Evaluation, 
'niese included questions about sources of knowledge in learning to 
teach, reasons for wanting to become a teacher, degree of 
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confidence in presenc and future teaching ability, and reasons for 
pupila* academie success or failure in school. Because we planned 
Co follow a Bmm.ll sample, we dellbsracely chose individuals with 
contrasting viaws to increase the range of responses co common pro- 
gram experlances , 

Our participants ware as follows: 



A.c_a da m 1 c _ P r o g^r am 
Danielle 
Janice 
Linda 
Susan 



De_e i s 1 on - Making Pro gram 
#Bacty 
*Cathy 
Molly 
Sarah 



All nsaes used are psaudonyms . 

#Batcy changed eo the Standard Program before student teaching, 
i^Cathy dropped out of school to get married after the first year. 



Data Co llection 

Two main types of data ware collected- -observations of courses 
and field experiences , includtng student teaching, and interviews 
with our studsnt-participants . 

Course. _Qbs_erva_t ions . Each tarm we observed a key aspect of the 
curriculum In each program. Where possible ^ we observed comparable 
courses (e.g., a pair of educational psychology courses, a pair of 
social studies methods courses). Observers attendad class regular- 
ly, taking detailed fieldnotes about the content of the class and 
how it was prasented, about the assignments and how thay were evalu 
atad, and about what the students and the instructor did or said/ 
Altogether we docuinanted eight courses or course/fiald combina- 
tions : 



Academie Froeraro 
Educational psychQlo^ 
Curriculum 

Soelal studies methods 
Scianca methods 



Dectsion- Haking Program 
Educational psychology 
Reading mathods *1 
Social studies methods 
Reading methods #2 



1-5 

281 



The fleldnotes w©ra ^ypmd and collated in sets by course , along 
with syllabi, student handouts, and tests. Th© course data provide 
datailed information about the enacted curriculum in core courses 
of two "alternative" undergraduate teacher education programs. 

Intarviaws . Each term we interviewad our focal students about 
what they we^e laarning in their education courses and field experi 
enoes and how they thought it would help them in teaching and learn 
ing to teach. The interviews probed students' perceptions about 
specific features of courses we had observed. For example, when we 
obaeirvred social studies methods courses where instructors presented 
many teaching suggestions and activities, we wondered what this com 
municated to students about the nature and sources of "good ideas" 
in taaching. Wa turned our musings into interview questions about 
where good ideas come from and how you can tell if something will 
"work," Observing in courses also gave us concrete, shared refer- 
ents to talk about with students. Each participant was inter^/iewed 
eight times over two years (not including student teaching) . All 
interviews, which lasted about an hour and a half, ware tape- 
recorded and tfanserlbed. 

Student teaching; . Our rasearch design also called for inten- 
sive study of student teaching. We expected that the character, 
quallQf, and outcomes of the experien* would result from the in- 
teraction of progrM features, characteristics of the classroom and 
charaecerlstics of the individual student teacher. 

Each student was paired with one project researcher who visited 
the student teacher at least once a week and also interviewed her 
InfoETBally throughout the term. For each participant, the data 
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Included detailed fieldnaces of the scudenc teacher's accivtties 
and interactions; records of all conversations with Che student 
Ceachar, CQOperating teacher, and 

1 ve r s i ty s up e rv isori and copies 
of ths student teachar's journal, Wa also conducted two formal in- 
terviews at the beginning and end of student teaching. 



Ongoin g Literature Review 

Ve reviewed literature on an ongoing basij, either in response 
CO ou^ orienting questions or to issues thac emerged from the data, 
This work informed data collection and data analysis and contribu- 
ted to the conceptual frameworks chat are major outcomes of the 
s tudy , 

Knowledge use in teaching . Teacher preparation is supposed to 
be a time when future teachers encounter a knowledge base for cheir 
work. We were interested in the kinds of knowledge that teacher 
educators in different preservice programs would deem important for 
prospective teachers to acquire, We hypothesized chat these en- 
counters with theoretical and practical knowledge might influence 
how future teachers came to think about the role of theory and prac- 
tice in teaching and learning to teach. 

To explore these issues, we examined three categories of litera' 
cure related to knowledge use in teaching t (a) empirical studies of 
teachers* knowledge (e.g., Elba^, 1983; Huberman, 1980; Jacksonj 
1974; Lampert, 1981) , (b) descriptive accounts by ceacher- 
researchers about the role of theory in practice (Cazden, 1976; 
Duckworth, 1972) , and (c) philosophic^il analyses of issues related 
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to knowledge uaa in ceaching (©,5., Buchmann, 1982; Daw©y, 1904/ 
19SS; Phillips, 19S0; Schon, 1983). 

This liCeratura challengas the dominant view of professional be 
havior as the application of scientific knowledge to the solution 
of p^actieal problems. At the same time, it portrays teachers' pac 
tarns of knowledga use as intuitive and individualia tic . Our review 
sansitl^ed us to ways in whieh both programs seemed to misrepresent 
aotual and daairabla patterns of knowledga use in teaching (see 
Faiman-Nemser a Ball, 1984). 

Coneapcual change . We also wondered how the two programs would 
portray ths p roe ass of laarnlng to teach and whacher th-. ^ would 
illuminata the transition from layperson Co teacher which wa came 
to see as an Important consideration at the preservica level, 
BecausQ this transition raqutras new ways of percaiving and think- 
ing about elasarooms and teaching p we turned to the literature on 
eoncaptual change for ways to describe and account for the learning 
invQlved (e*g. Petrie, 19S2; Strike ^ Posner, 1985). From this per 
speetlve, knowladga grows out of the interaction betwean experience 
and currant idaas, and laarning results from a change in cognitive 
organization. Tha concaptual change llteratura gave us ways to 
talk about changes in ch© thinking of our focal students as they en 
countered new Ideas about teaching that did not match thair prior 
belief a. Other models of teacher learning (e.g. behavioral » deve- 
lopmental » socialization) do not Illuminate such changes or provide 
direction for thinking about approprlata conditions. Our review of 
the literature on conceptual change raftned our questions about 
teacher lesmlng during teacher preparation and focused our 
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actenCion on opporcunicies for and instances of conceptual change 
in our daca. 

Textbooks and curr_lculum .decls.ion . making _ a third major Litera- 
ture review was stiaulated by an issue that emerged from our data. 
As we sat in on courses, we ware struck by the fact that both pro- 
grams saemad to promota the idea that good teachers did not use 
caxtbooks and taachers* guides, but developed their own curriculum 
instead. Surprised by this measagej we turned to literature on ele- 
mantary schoQl textbooks (e.g., Duffy, Roehler, & Putnam, 1986; 
Durkin, 1981; Kantor, Anderson, & Armbrusterj 1983; Schmidt, Caul, 
Byars J & Buchmann, 1984; Smith & Anderson, 1984) to see why teacher 
educators might want to steer teachers away from them. This re- 
search raports many deficiencies in school text materials , Include 
ing badly designad practice matarials (Sykes, 1985), unclaar teach- 
ers* manuals (Durkin, 1981), and lack of attencion to common stu- 
dent misconceptions about the content (Smith & Anderson, 1984) . We 
also studied descriptive and analytic work on curriculum daclsion 
making (e,g,, Anyon, 1981; Ben-Peratg, 1984; Buchmann* 1986; 
Cusick, 1983; Scheffler, 1958; Schwille et al,, 1983) to help us 
develop a conceptual framework for thinking about what beginning 
teachers need to learn in order to make decisions about content and 
matarials of instruction (sae Ball & Feiman-Nemser , 1986). 

Data Analysia ^ 

Data analysis has been ongoing, combining the use of external 

perspactlv©3 with the pursuit of emergent themes through Interviews 

and flaldnoCes. This strategy is based on two assuraptlons ' that 
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"seaing is something we do with Ideas as as with senses" 

(Strike 6 Posnar, 1985), but alao chac learning something new is 
dependent upon one^a capaeity for aurprls© (Sehafflerp 1977). 

W@ developad some analytic schamas tnductivaly. For exaiflplai in 
our work on how teacher educators portray tha role of knowledge in 
teaehlngi we read through tha fieldnocas, noting all eKplicic mas- 
sages about the nature ^ aoureeij , uses, and warrants of knowledga in 
teaching and learning to caaeh. Then^ we grouped these messages 
into two distinct views. Finally we chunked each class period into 
se^ents and calculated the relative frequency of eaoh view across 
m particular course (see Feiman-Nemser & Ball, 1984). Although we 
brought our Interast in this issue with us to the study, our ap- 
proach to data analysis was firmly grounded in the data. 

We analyzed other issues by applying a set of questlona based 
on reviews of relevant literature. For Instance , In analyzing what 
progr^s conveyed to students about textbooks and currlcular dacl- 
sion makings wa f ranted four broad questions with which to examine 
the courses and used tham to summarize the program raessages (see 
Ball Feiman-Nemser j 1986), In contrast to our work on views of 
knowledge J this Issue emerged from the data and surprised us; yat 
our approach to analysis drew heavily on external perspectives. 

We approached the student teaching data with questions about 
the Influenc© of the program, the classroom setting » and the stu- 
dents' entering ballafs and expectations = We wanted to docwnent 
the unique experiences of each student teacher in a way that would 
allow for comparisons within and between programs. We also wanted 
to draw on our extensive knowledge of programs and students in 
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helping to explain what: che eKperienoe was like and what student 
Caaehr^rs learned. We evolved a common format for 15-20 page case 
studies cha^ would stand alone as an accounc of each student teach- 
er- s experience. The format allows us to illuacrate the relative 
influenea of psrsons , program, and setting and to appraise the con- 
tent and outoomea of the eKperiance. 



. What We Have Learned 
The ouceomes of our project can be classified as frameworks, 
findings j and perspectives. Through the project, we have generated 
new ways of thinking about the role of formal knowledge and first- 
hand experience in learning to teach and about the special mission 
of teacher preparacion* The longitudinal study of six prospective 
teachers also yields insights about what undargraduaca teacher pre- 
paration is like and how teacher educators and prospaetive teachers 
think about it. 



Frameworks f or At^pr ai s in^ the Charac te r and Oual 1 tv 
Q^Te_a^clie_r _Pje_p^aratio_n 

Over the eaursa of tha projact wa have dava loped two frameworks 
for thinking about teacher laaming during teacher preparation . 
One focuses on ejpnCr a 1 . _t a s k ^ teacher preparation : the second 
elaboratas s_o_ur e_e a of in f lue_nce__ o_n _t e ache r 1 e a rn 1 n g dur 1 ng_ t e ach e r_ . 
preparation , Tha frameworks allow us to integrate empirieal das- 
crtption with an analysis of questions of value and policy in teach- 
ing teaehers (see Schefflar, 1985, for a discussion of tha role of 
such frainewarks in educational researeh) , Together these 
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friaewQvks offer a p#rspee^lv@ on thm ipeelsl role of ceaeher 
p£«pairatlan during th© presar^lee phase of learning to teaeh. Thay 
focus attention on th© extent to whieh proipactive teaehari become 
orlenCSd to the distinctive work of teaching and begin to develop 
the underitandlngs and practical ikllli that their work requires 
and they hlghli^C the sources of Influence on teacher learning. 

Gantral Talks of Teaching and Teacher Presaracton . 

What is the special slsslon of preseEvica preparation? Our 
answer rests on an eplstemlc view of teaching (Jackson, 1986) which 
points to a major goal for preservlce preparation^ -helping prospec- 
tlve teachers make a transition to "pedagogical thinking." "Hie 
sorts of changes Involved in this transition from common sense to 
professional modes of thinking go beyond the acquisition of subject 
matter taowledge and technical skills . 

What distinguishes teaching from other helping professions Is a 
concern with helping people learn worthwhile things in the social 
ionteict of classrooms. Whatever else teachers do, they are sup* 
posed to Impart knowledge and see that pupils learn (Wilson, 1975: 
FeterSt 1977; Buchmann^ 1984), To promote learning, teachers must 
know things worth teaching , consider what is important , and find 
ways to help students acquire skills and understandings. This 
calls for principled and strategic thinking about ends, means, and 
their consequences » as well as consideration of the skills and 
motivation to implement particular courses of action. 

Since teachers cannot observe learning directly, they must 
learn enough about people to detect signs of understanding and 
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confusion, falgned Intereit and genuine absorption (Dewey, 1904/ 
I96S) . Beeause caachers work wlch groups of students » they must 
also oonslder the laarning neads of many Individuals as they orehe- 
sMate the loalal and intellaetual sides of classroom life. Good 
teaehers at their best moments manage both sides together whereas 
novlees usually cannot give them equal attention at the same time , 
By eoneentraCing on the interactive side of classroom teaching, how 
ever, student teachers may learn to manage pupils and classrooms 
without laarning to teach (Deweyp 1904/1965), 

Pedagogical thinking end acting. Although the lengthy personal 
axparianca of schooling provides teacher candidates with a raper- 
toire of ballafs and behavior to draw from, it does not prapare 
them for the eentral tasks of teaching* Looking at taaehing from a 
pupil parspactlva is not the same as vlawlng it from a pedagogical 
perspeettva. Prospactlve teachers must learn to look beneath the 
familiar, interaotiva world of schooling and focus on student think 
ing and learning* Parhaps most difficult is learning to shift 
attantion from oneself or one's subjects to what others naad to 
laam« 

There Is a big dlffarenca between going through the motions of 
teaohing^^ cheeking saatwork, calking at the board, assigning 
homework- -and eonneoting these activities to what pupils should 
learn over time and checking on what they have actually understood. 
Helping prospective teachers recognlza that difference and laying 
the groundwork for tha orlantatlons and skills of pedagogical 
thinking and aeclng are central tasks of teacher preparation. 
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Teaehlng tn a mulgleultural soei^tv. FuEEllng abouc whac tm 
going on Inaida the h#mda of young peopl© is dtffieult dnough when 
zmmQhmws and studencs share a eulture; it becomes even more eompli- 
aacad when they do not* Yac teachen must assume some responslbt- 
lity for equal aooess to knowledge. This requires, in addition , 
chat they aHaalne their own beliefs about the oapacities and needs 
of different pupils and pay attenclon to the effects of various 
teaohlng strategies on chem, 

Frospectlve teaohers are not likely to approaeh their teaoher 
edueatlon in this way. Consider the qualities they think are im- 
portant for teaching and their expeotatlons about what they will 
leam from their professional studies. They typloally oice wamth, 
patienoe, and a love of children as personal qualities that will 
make them effective teachers. They eKpect to teach youngsters like 
themselves In schools that are like the ones they attended. Often 
they think that oommon sense and memories from their own schooling 
will supply tha subject matter necessary co teach young children. 
They most hope to leam Instructional techniques and methods of 
classroom control through foraal pre^araclon. 

Teacher educators cannot Ignore the expectations and personal 
qualities of candidates but must relate them to a view of teaching 
and learning to teach In which student learning and understanding 
Is central. They muse help prospective teachers connect their rea- 
sons for teaching to the central tasks of teaching and see that 
decisions about content and pedagogy have social consequences for 
which they as teachers are partly, responsible (Schefflert 1958). 
Our case studies of teacher learning and teacher preparation illumi 
nate and are Illuminated by this framework. 
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BGuramm af Tnflu^.naa en T^mtihmv Learntng 
DuT-tng Teacher Pregaraelon 

A seeend fraaewotk whieh we have devalopad dascrtbes major 
seurGas of influenea ©n ceaehar learning during preserviee prepara- 
tion and how they help or hinder the transition from lay person to 
teacher t These sourcas of influenoe include the personal eapaci- 
ties p temperaments p and entering beliefs of teacher oandldates and 
their opportunities to learn in professional oourses and field bk- 
perlenoes, especially student teaching. 

Moat models of learning to teach emphasize the role of a single 
source of Influence on teacher learnings For example, tbeorlas of 
teacher development focus on individual teachers* capacities and 
conaerns that presumably unfold In a succession of stages through 
experience over time (e.g. Fullerp 1969). flieories of teacher 
socialization emphasise the Influence of the school setting In 
which teachers are Influenced by colleagues, pupils i and the work 
Itself (e,g. Waller, 1932). Theories of teacher training highlight 
a process of practice and feedback meant to equip teachers with a 
repertoire of skills and strategies (e,g, Joyce S Showers, 1980). 

These models have no clear connection to the central tasks of 
teaching and teacher preparation. The developmental and socializa» 
tlon accounts do not accord much of a role to teacher educators , f o 
cuslng Instead, on the teacher as a person and the workplace as a 
setting. The training account presupposes a limited idea of 
teacher performance and treats learning to teach as an additive pro 
cess that largely bypasses person and settings Nona of the models 
Illuminates the role of previous beliefs or "preconceptions'* in 
teacher learning. Nor do they take into account the '•ecology" of 
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teaeher edueatlon- - the Influenc© of program features, settings » and 
people as they interaeC oveff time (Herahi Hull, St Leighcon, 1982), 
Failure to attend t© this "ecalogy'* is a major raason for the unaac 
Isfaetory itate of knowledge about teacher preparation and learning 
to teaoh (Zelchner, 1985). 

In our projeot we examined the thinking of future teaehers In 
relation to the eon tent of the preservloe ourrleulum and the eon - 
text of the lohool xn whleh thay work as student teachers. Be- 
eause we assimed uhat opportunities to learn and learning outeomes 
result from the Interactions of persons , programs » and settings* we 
focused our work on deseribing and analysing the patterns of inter- 
action among three sources of Influence . 

Persens . We have alr^iady acknowledged that prospective teach- 
ers perceive and Interpret the preserviee eurrleulijm In terms of 
their preconceptions about teaching and learning to teach. Teacher 
candidates also have personal dispositions , orientations » and exper 
lenoes relevant to teaehing* Qualities such as social and intellac 
tual skills and expectations about life and work affect the way 
they approach their preparation and Influence what they learn from 
It. 

Programs - "^ptcallyj teacher education programs raly on the 
arts and science faculty to provide teachers with general education 
and subject matter knowledge. Education courses are the most 
formal and systematic part of learning to teach. In teacher educa- 
tion courses, future teachers are exposed to the knowledge presi-uned 
to be relevant to teaching* Foundations courses generally draw 
their content from the disciplines underglrdlng education (e.g. 
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.>chQ . :oel©logy, philosophy) and, more recently, from rs- 

u c ssrooms and Ceaching (Smith, 1980). Methoda courses 
.aeu^ _ ^'o&Qhas CO tsaehlng different sehool subjeets. 

~ H c irses have associated field experienees during which 
ter # ^ueatlon itudenCa "apply" the knowledge they are learning 

la .ling situations* What teacher eandldates learn In their edu- 
.^ifc a cnursas, however, depends not only on the knowledge chey en- 
^■^15 icar but also on the way those encounters are structured and the 
. assages they convey about teaching and le&rning to teach. 

The "field" . Teachers often regard student teaching as the 
most valuable part of their formal preparation* As a model of clsss 
room life and an arena of practice, the "field^ influences the 
boundaries and directions of what can be learned through Its char- 
acteristic Interactions and currlculvan. Cooperating teachers set 
the affective and Intellectual tone in classrooms and demonstrate 
ways of working with pupils. They can also Influence what student 
teachers learn by the way they conceive and carry out their rolee 
as teacher educators (e*g,, by the responsibilities they assign and 
the feedback they offer) , The ethos of the school and the noms 
that govern faculty interactions are other potential sources of In- 
fluence on teacher learning. 

Our case studies of student teaching Illustrate how these fac- 
tors of persons, program, and setting Interact over time uo affect 
differentially the experience of each of our students, t^ey chal- 
lenge the conventional belief that the the school Is a powerful con 
servatlve force that "washes out" the desirable effect of the uni- 
versity program* Questions of relative influence, Interaction, and 

1-17 



293 



effsGt are far more complicacad than this conventional Image 
luggests • 

Findings and PeriPeeCiveg 
Thm Epiicenialeyv of Teaehsr Prsfiara_tlon 

The underlying epistemology of teaeher preparacion treats eduea 
tlonal raaeareh and theory as the major liourcas of knowledge about 
teaching and views the "field" or classroom as a place to apply for 
mal knowledge* Despite their differing ideologies and structures, 
both programs promoted these views even though they did so in atrlk 
ingly different ways. 

The DeelLlon^Haking Program approached the field head on. Invol 
ving the students In classroom work on a continuing basis, faculty 
worked aatlvely to shape the content and outcomes of this experi^ 
enca. The program coordinator selected one local elementary school 
mm the site for first -year field experiences ^<nd another one for 
student teaching. The program "moved in," occupying a classroom for 
its seminars and classes, and placing Decision^Haking Program stu- 
dents in most of tha school's classrooms as assistants. The pro- 
graa used detailed forms to evaluate the lessons that prospective 
teachers* taught based on course concepts. During student teach- 
ing, the program coordinator spent large amounts of time in the 
sehooi, directly supervising and evaluating students. 

In contrast, the Academic Program avoided the field. Students 
had limited and specific field assignments in connection with parti 
cular courses (e.g., conducting a clinical interview with a pupil). 
Student teaching was their first extended time In a classroom. In 
place of firsthand experience, several courses used ca^e studies of 
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teaehiiig and learning to iLluscrate concepts and provide vioartous 
axpsri^nca. Still atudents ware eKpseted to opmractonaltiLe these 
eonespts during student teaching without having had much help in 
clarifying their practical import and mastering thm requiaite 
skills . 

Student teaohars in both programs were aupposed to "use" what 
thay had bean taught in their university coursaa in the classrooms 
just as "profassional teachers" use research and theory to make 
teaching decisions. At the same time, both programs seemed to un^ 
darastimata what is antailed in learning to do this. Nor did thay 
aKplicitly promota the idea of "learning from eHperlence," Stu- 
dent teachers wera evaluated on their performance without having op 
portunitias to achieve technical mastery lat alone work on transfsr 
ring skills to tha real world of tha classroom. Although they were 
told that laarning to teach would continue on the job, students 
were not judged on their willingness to take a critical and axperi- 
mantel stance toward teaching. 

N4iithar program taught students about tha role of practical 
knowla€ga in teaching , and students in both programs developed the 
idea that most practicing taaehars were not desirable models nor 
sources of knowledge. Sarah, ona of our focal students, commented 
about the teachers tn school*^ they "can't help it if they don't 
know about soma of these things- = like metacognition- - 'cause they 
weren* t in the Dacislon-Making program in 1982." Instructors and 
suparvlsors diractly reinforced this view, Ona supervisor in the 
Decision-Making Program told a student that "quite frankly . * . 
this is what will make you different than the average teacher," 
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Even chough Aemd#mi^ ^^opam aci^din^a war© not in the field, chey 
read and ^tttictz^d c^moS tmmchmvm who seemed to focus on aetivi- 
timm rather than ^ti itutat leacTiing, During scudmnc teaching, 
several student tft#eh%iiwir# hLghly critieal ©f cheir cooperating 
teachers and raje^ced tkim as sources of knowledge about taaehtng. 

Despite the emphMiisn kno^ladge use . itudents still dsveloped 
a "trial and error'*' a^jtweh to tiaehlng, believing that they would 
have to figure out f^t utiiniselvms "what works." Janice* an Acade- 
mic Prograa studetic* ttiid to gmn help from her eooperating teacher 
with olajgroom man^g#niM, a topie not addressed by her program. 
She was told- "I cmn^ tttll you. ixaccly what I do because each pet- 
son develops thelt QWTt tog, t can*^ tell you exactly what to 
say. It'll come to /^ti," Our scudants caa@ to see the process of 
flaring out "what w^^^lciUs highly Indtvidualistle, without need 
of profess ional starid^ris for ju^dglng the adequacy or defenslbility 
of particular Ideas* ^magies^ or approaehes. 

The episteisQl^iy ^fEiacher prtparatioti chat we uncovered sets 
up a curious para^oH^ Cnne handi prospective teachers are en^ 
joined to apply a i^Qtf^oiily shared body of scientific knowledge. On 
the other hand, th#lr IndlviduaLiitle approach to teaching is 
reinforced rather chat^ Mlsng^d. Our researeh suggests that the 
university Is jusfc ^§ risponslble as the sehools for fostering in- 
dlvidumllsm in pt^Bp^^tin teacKeti rather than helping them deve- 
lop an explicit s^fl^g ef professional or role -related standards 
against which to Judg% thstr woffle* 

1-20 



The Neglect aff gu^leeC MatCef 
In Temeheg Education 

Frospeatlva ©lementairy teachers tend co have limt ted knowledge 

of their teaehlng subjects. Nene of our students had a iolid 

grounding In anv subj#ot, and some of them disliked certain sub - 

jecta. Whereas the two programs differed in their view about tlia 

role of content knowledge in teaohing, neither program hslpid (or 

even encouraged) students to build up their subject mattsrkno^-^ 

ledge • 

Instructors in the Academic Program strassed tha impoftince of 
having a "solid grasp" of subject matter (e,g,, understanding tlie 
central concepts In a discipline and the relationships ^sng 
them). They portrayed teachers as decision makers about ^hat 
pics to emphasise, touch on, and omitp decisions that depind on an 
understanding and conception of the subject matter « The Asademl^ 
FrogrM also promoted a view of teaching In which teashefi focu^ on 
student thli^lng and teach for understanding. According to thl^ 
view, teachers should Identify and seek to change pupils' naive con 
ceptions. To do this kind of teaching, one instructcr nQtid, teach 
ers must know a lot. 

Whereas instructors in the Academic Frogram stressed ths centra 
lity of subject matter, course assignments seemed to asstJii chac 
prospective teachers already had sufficient grasp of thmit lub^ 
Jects, In one course, for Instance, students worked in groups "Co 
develop a "spiral curriculum" for a central topic in theisiubj^cc 
area (epg., heat In science, the number system In mathenities, con- 
flict in social studies, and character in English). Thii eaik, 
which requiras an understanding of the basic concept and Ics 
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elements, proved dlfflGUlc for mmny students . Th© mathamatias 
majors p for tnsCanee, struggled with the Idea of "number ayscem" 
since It did net fit the ways in which they tended to think about 
math (e.g., in tems of "courses" such as algebra or geometry), 
Tha Acudemie Program studfnts also hmd to eritiqua textbooks in two 
of their "core" courses, asslgwnents that asstimed a fair degree of 
subject matter expertise. In one assignment, the Instructor asked 
students to detSOTine whether a textbook in their subject area con- 
tained concent that was "important" for students aC a given age to 
know* He asstjmed that the prospective teachers had a sufficiently 
broad perspactive on their subjects, such that they could evaluate 
the relative worth or centrality of certain ideas or skills. In 
fact, many students had to rely on their recollections of what they 
had learned when they were in the same grade . 

Unlike the Academic Program, the Decision-Making ProgrMi did 
not emphasize subject matter knowledge, promoting Instead a gene- 
eic, process view of teaching. It projected an image of the good 
teacher as one who makes systematic, data-based decisions, drawing 
from educational psychology and research on teaching. 

Planning was a major emphasis of the Decision-Haking Progrm, 
and the way in which it was taught revealed the program's stance 
toward subject matter knowledge. In teaching the skills of instruc- 
tional planning, one instructor said, "A behavior ial objective can 
be described for any subject, even if the one writing it doesn't 
know the subject." Lesson plan assigraents treated planning as a 
generic process , based on principles from educational psychology 
(e,g*, Fiagetian stages, advance organizers) and unrelated to 
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subj€Ctt maCtar eons Idsrat ions . During student teaching, super ^ 
vlsars worked hard to help student teachers improve their planning 
but did not help thea tmder stand the content they were teaching 
(see aase studies of student teaching, especially Sarah in 
Fetman-Naajer I Ballj Buehmann, Noordhoff, ^ Lawrence, 1986). 

In both prograosj the prospective teachers' lack of subject 
matter knowledge was evident during student teaching, yet no 
one-^not the university supervisors nor the cooperating 
teachers ^ -seemed to focus on this. For example, one day Janice, 
struggling with an impromptu digression, told her second graders 
that the idea "one fourth of 100" could be written i 
1/4 ^ 100 

Another day she got stuck as she tried to think of a model or story 
that would help seven-year olds understand negative nimibers* Rat- 
her then helping Janice understand the concepts she was supposed to 
teach, the cooperating teacher told Janice not to focus so much on 
content but to worry more about management. Similarly, when Sarah 
began teaching fifth graders about place value, her university su- 
pervisor pushed her to do her "own" planning instead of relying on 
the math textbook. While the supe^isor urged Sarah to "think con- 
ceptuallyj" Sarah was confused about the essential concept. Whether 
she assigned exercises from the book or used chip -trading activi- 
ties, she had trouble understanding and teaching the concept of 
place value, but the help she received from her supervisors cen- 
tered on planning. 

Despite different messages about the centrality of subject mat- 
ter knowledge In teaching, neither program directly addressed the 

1-23 

.299 



Ceacher candldaCes * understanding of the subjects thay were sup- 
posed -to C©ach. ^Is finding may help accQunc for why elementary 
caaehing la often thin and tends to be Judged according Co generic, 
proeesa eritsrls. It also highlights a critleal problem in the 
eurrent organization of and responsibility for teacher adueacion. 
Most of thm official raaponsibilicy for subject matter preparation 
liag outside teacher preparation. Yet liberal arts faculcy are 
unlikely Co feel responsible for teaching subject matter in ways 
that foster the special kind of understandings that teachers need 
(Wilson h Shulman, In press). Moreover, teacher educators, who 
eontrol only a small proportion of prospective teachers' total 
adueation^ are unlikely to add subject raaccar to their 
responsibilities. The view of p(ddagogy as a generic proeass 
parpaCuaCas a basic waaknaas in undergraduate teacher preparation 
chac no on seams to feel responsible for. 

Textbooks and Teachers ' Guides 

Both programs promoced the idea that professional (i.e., good) 
teaehars did not use textbooks and teachers' guides but developed 
their own ourrieuli^ Instead. Following a textbook was portrayed 
as an undesirabla, "low- level" way to teach. Neither program di- 
reetly taught students how to choose among the many piaoas of a 
curt ^lar program or modify teaching suggestions and aetivities to 
meet t^-e needs of particular children. 

Our focal students developad the impression that their own 
Idaas and knowledga wara a better source of content than anything 
In a textbook or teacher's guide. In preparation for their role as 
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curriculum developera, chey ware noc helped to chink about whac 
councs ao a "worthwhile" learning activity . 

Neither program dealt with the policy dimension of curricular 
daeislon making. Many taaehers work in situations where district 
policy mandates th© use of a basal series and where curriculuni is 
eontrolled through objectives and standardized testing. Still, the 
teacher eduoatlon programs conveyed the Impression that good teach' 
ers wars autonomous professionals. 

The issue of textbooks became particularly important during stu 
dent teaching as our students grappled with the mandate to avoid 
textbooks and teaehers' guides. In spite of what they had been 
taught in their courses, the student teachers in both programs end- 
ed up using basals and teachers* guides. Five out of six of our 
studenCs were placed ir settings with cooperating teaehers who used 
textbooks as the core of their reading and mathematics teaching. 
Some of them felt pressed to maintain the established classroom 
praatioa. Others, as they assumed responsibility for the entire 
day, were simply overwhelmed, and resorted to textbooks as a reason 
able way to manage, or at least survive, the demands of full-time 
student teaching. 

One surprising finding was that following the teachers* guides 
presented unexpected problems for the student teachers. Some dis- 
covered that chey were unprepared to use textbooks and teachers* 
guides to teach subject matter. Others followed the teachers' 
guides rather mechanically, moving through accivlties without 
really understanding what they were doing. Because they did not 
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adapc what: was in che teachers' manuals, chair modifications some- 
tiffiso dlscorted the point of the lesaons . 

ThQ difficulties encountered by our students as chey cried to 
teaeh %fith and without taxcbooks suggested to us that the goals as 
wall as the methods of teacher edueation in this area need to ba re 
GonEldered. It led us to develop a position about what preaervice 
teacher education ought to consider (aee Ball & Feiman-Nemser , 
1986). The position addresses a basic dilemma in teacher educacion 
and outlines four aspects of planning that should be considered in 
thinking about what to teach prospective teachers about textbooks 
and meaehers' guides. 

A basic dilemma in tea cher education: Preparine teachers to 
adopt or to change current practice . Teacher educators, critical of 
prevailing school practices, often view teacher preparatton as a ve 
hide for introducing change. Many would agree that schv^ols of edu- 
cation must not prepare prospective teachers to fit in wi.th schools 
as they are. At the same timsj teacher edueation students are no- 
vioes who cannot be expected to spearhead school reform; their 
needs and abilities must be viewed from a perspective of Itarning 
to teach (Felman-Nemser , 1983). Translating ambitions for s^rihool 
Improvement Into imedlate goals for beginners can hav^ problematic 
consequences for teacher effectiveness and teacher learning, 

Tha Issue of beginning teachers and textbooks provides a con- 
crete example of this basic dilemma in teacher education. On one 
hand, textbooks and teachers' guides are often poor; on the other 
handp beginning tei^chers lack subject matter and pedagogical 
knowledge and may need guidance (e.g., activities and ideas for 



organizins the concant) as they begin taaching. The issue of whac 
t© tSEeh noviec teachers about: the use of published curricular mace 
rials cannot b© raduead to a simpla choice between trying to change 
schools or preparing beginnars to fit In. In managing this d^.lem- 
ma, tamcher educators musC combina a view of deairable practice 
with a realtatic psrspective on what Is appropriaca for beginning 
teachars , 

/4^aerLS_lbl#_^QaA_fo^_pr_eaerv teacher education . The position 
we have davalopad Idantlfias four aspeccs of planning (with or with 
out textbooks) that should be considered in thinking about whac to 
teach prospective teachers about textbooks and teachars ' guides : 

Ip Justifying decisions in teaching 

2* Understanding content and pedagogy 

3 , Implementing curriculum 

4. Learning to learn from curriculum materials 

First, it is not enough to tell prospective teachers who lack 
knowladga and axpartenca that they should not follow Ceachers' 
guides but should be curriculum developers and decision makers who 
creata their own plans. Beginning teachers must learn to think 
hard about appropriate bases for currlcular and instructional deci- 
sions , so that they do not rely on their own preferences (Cusick, 
1983^ Buchmaim, 1986) , coMionsense views of what is meaningful or 
''fun^ (Dewey, 1938/1977; Floden It Buchmann, 1984) or stereotyped ho 
tlons of what particular students "need" or "can" learn (Anyon, 
1981* Brophy, 1983), Since many instructional decisions that teach- 
ers make are within a policy context, prospective teachers must 
also be helped to understand, interpret, and work with district 
curriculum mandatas. 
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Second, developing one's own plans raquiras a flexible under ^ 
standing of the copie to be caught and ideas about how children can 
be helped to learn it. Teacher aducators of ten assunie thac incend- 
tng teaehers taiow their subjects better than they do. Using ceach- 
ers' guides ean support beginning teachers, giving them ways Co ap- 
proaeh cha teaehing of aeademic eontent. 

Third, teaching well even from a highly prescripcive curriculum 
is more complicated than many seem to appreciate. Beginning teach- 
ers must be helped to use textbooks and teachers' guides appropri« 
ately by learning how to get inside the curriculum as well as how 
to carry it ouc in a specific seccing. 

Finally, and perhaps most importanw, preparing prospectiva 
teachers to use curriculum materials well should not be the ulti- 
mate goal. Preservice teacher education must prepare teachers to 
go on learning from their teaching experience. Teachers- guides 
can provide a helpful scaffold for learning to chink pedagogically 
about particular content. This kind of thinking is different from 
using a teacher's guide like a script. Beginning teachers must be 
oriented toward learning from curricula materials, so that they 
can move toward being able to build their own units of study that 
are responsible to the subject matter and responsive to their stu- 
dents* This is a reasonable goal for teacher development, not a 
starting point for beginners, 

FreJ_ervice Preparation as a Phase 
in Learning to Te ^y h 

Another perspaetlve highlighted and elaborated by this project 

Is that preservice preparation Is not synonymous with learning to 
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Ceach. Rather, It is a phase of formal study, preceded by a long 
"apprenticeahip of observation" (Lorcia, 1975) and succeeded bv an 
intense period of learning on che Job. This I -oad view has implica 
Ciona for thft goals and eoncent of cha preservice curriculum. Addi 
tionally, when presarvica praparacion takaa place in a universlcy 
(or collage) J the possibilities and limits of this setclng need Co 
be eonsidered. What aspects of professional knowledga can be 
learned most efficiently or effeccively through formal study rather 
than on-the-job experience? What can be learned from the 
experience of working with pupils over nlme that is fruitless to 
study in a university seminar? When Is experience a good teacher 
in learning to teach? 

" Et t f al 1 s_"_ of _Sxpe r i enc e 
in^ Learning to_ Teach 

Whereas experience can supply both the means and content of 
teaQher learning, it is not always a good teacher. During preser- 
vica praparationg intending teachers are susceptible to three " pit - 
falls " : (a) the familiarity picfall, (b) the two -worlds pitfall, 
and (c) the cross -purposes pitfall (see Feiman-Nemser & Buchmann, 
1985) . The familiarity pitfall focuses on the fact that prospec- 
ttva taaohars are no strangers to classrooms and tend to confuse 
what Is f miliar with what is necessary. The two -worlds pitfall fo 
cuses on pot:enttial conflicts between the expectations and rewards 
of the univarsity and those of the school in evaluating prospective 
teachars, Tha cross -purposes pitfall highlights difficulties that 
stem from the fact that classrooms where prospective teachers under 
tak© fiald axpariences are not intended as settings for teacher 
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preparacion. Classroom ceachers must concern themsslves primarily 
wtch theii' pupils' learning; chese responsibllitias may interfere 
wieh fostering the learning of a visiting prospacclve teacher. 

Many eonsldar atudent teaching the most valuable part of experi 
ential teacher preparation, Ty-pically it is not viewed as an occa- 
sion for taachsr learning; rather it Is seen as a capping experi* 
enca , the culmination of formal preparacion. Thus student teachers 
are evaluated on their readiness to take on the responsibilities of 
teaching* But student teaching also marks a b_eH inning in teacher 
learning- For Che first time, the novice teacher is in a position 
to start constructing the kind of practical knowledge that can only 
be derived from inceraction over time with pupils in classrooms. 

Developing practical knowledge is not the same as "having class 
room experience" and requires a different way of chinking about 
taachers* learning and teacher knowledge. Whereas student teachers 
certainly need opportunities to connect formal knowledge with the 
raality of working in classrooms, the prevailing emphasis on appli- 
cation and use of knowledge may divert attention from helping begin 
ning taaehars leArn how to learn from teaching* 

D i s semination 

We conclude with a list of tha products that have resulted from 
this projact. In addition, we mention two ochar ways in which the 
Knowladga Usa in Learning to Teach project has had a direct influ- 
ence on tha teacher education research and practice. First, the 
findings of tha project have directly influencad two major changes 
in tha Academic Program- -tha introduction of a mentor teacher 
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component and the davelopmenC of a new mathematics sequence for ele- 
manMr^'' education majors* W© have on file lacters from the program 
eoordinmtor and faoulty acknowledgins our research as a source of 
stimulation and program modif ieaclon. The projecc has also influ- 
anead tha rasaaroh agenda of tha National Cancer for Research on 
Taachar EducaCton where questions about teacher learning and 
teacher aducacion are central . 
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TEACHERS^ CONCEPTUAL CHAJTGE IN PRACTICE 



A significant fc:ature of recent debates about structural 
changes needed to impreve public schools in tha United S Gates is 
that the roles and abilities of teachers are being discussed 
without system-^tic consideration of what ceaehers already know 
about chair teaching and of what changes in their conceptions and 
practices ^hmy are capable if given the opportunity and guidance. 
This project was an intervention study designed to address the 
lack of tyachers* input in decision making about educational 
reform at the local level, 

'Hie researchers worked closely with four experienced teachers 
and their principal by (a) engaging in dialogue with them about 
observsd events In their classrooms and building and about their 
Qvm reflections on their practice and (b) guiding them In writing 
about their implicit and changing conceptions of what they do. 
The teachers and principals reported on their experlencaj of 
chsnfs to a variety of audiences, both within and beyond the 
district, which had been Identified as important in the process of 
bringing practitioners* reflections and insights into the center 
of staff dsvelopmenc efforts in the district and into current 
discussions at the national level about reforms in teaching and 
teacher education. The research component of the study consisted 
of docuaentlng (a) the processes by which teachers learn to re- 
flect on, change, and write about their conceptions of their own 
teaching and (b) the ways in which their views Influence district 
audiences' understanding of teachers* practical knowledge and Its 
potential contributions to the district* s efforts to improve 
instruction. 



Frederick Erlckson and Douglas Campbell (coordinators) 

Margaret Brown 
Becky Kirschner _ 
Richard Navarro 
Lev Raphael 
H%rla Torres 



313 



TEACHERS' CONCEPTUAL Ci^Gl IN PRACTICE 
ProiaG€ Goals and Research Questions 

For two years the participants in the TCCP projecc have been 
engaged In both implemanting and eonducting naturaliscic research 
on an approach to staff development chat combines the promo c ion of 
self-diraeted teaaher growth with efforts to brir -^^ut the 
organizational changes necessary co support teachers* continued 
individual development and sense of professional idencicy. The 
major goal of this projecc was to see wh' : changes in conceptions 
about and practices in classroom instruction would occur when 
teachers and their building principal were given the opportunity 
and support for (a) reflecting more deeply and syscematically 
about their implicit knowledge as practitioners, and (b) communi- 
cating their insights and eHparlances of change to various audien- 
ces concerned with improving teaching and learning through staff 
development and organizational change. 

In their role as participant observers in the classrooms of 
four early-grade teachers, six of the project researchers collect- 
ed observational field notes, made audio and video recordings, and 
condueted Informal Interviews with the teachers concerning their 
views of their initruetlonal practices and the changes in their 
views and their practices chat occurred as a consequence of their 
work in the project, A seventh researcher (Navarro) had intense 
conversational Interviews with the building principal concerning 
her emerging sense of her role as an Instructional leader support 
tlve of the teachers* self -directed change* 
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These various materials formad the basis for documer, .ng what 
happened in this project. The mater ials also played a key role in 
the staff davalopment approach Itself, in that they provided the 
basis for three kinds of activities that appear to hava been 
crucial to the changes experienced by project participants: (a) 
the writing and exahanging of reflective journal entries between 
the researchers and the practitioners, (b) the large- and small- 
group discussions that the project participants regularly held 
among themselves, and (c) the formal presentations that the 
teachers and principal made to diverse audiences. 

This project has bean unique In focusing its attention on 
both individual teachers and on building and district personnel. 
Teachers are seen as practitioners capable of becoming more 
reflective and articulate about their Instructtonal strategies; 
the building and district are seen as organizational contexts that 
influence the ways in which teachers implement what they learn 
through staff development activities. 

This dual focus is especially Important because of differen- 
ces in perspaative and interest among various parties involved In 
staff development efforts conducted Jointly by school districts 
and universities. These differences potentially obtain between 
(a) teachers and administrators, (b) school district personnel 
(teachers and administrators) and university staff, and (c) uni- 
versity staff in their roles as researchers and change agents. 
The scientific and educational importance of this project is that, 
by combining staff development with research on teacher profes- 
sional development and organigational change, we have been able to 
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axplore rslacionships amons characceciseics of eeaehsrs . che 
organizational cQnCexts off Inatrucf-lon . and the differences In 
perpeetivQa held by those involved in planning, conduccing, parti - 
cipating In, and doing research on staff development* 

A dlstinetive feature of this work has been its view of the 
nature of edueational reform. In the literature on school reform 
and in various efforta at curriculum innovation and staff develop- 
ment, It has often been claimed that teachers in U.3, schools are 
unusually resistant to change. An alternative view is possible: 
Teachers* reluctance to adopt new standard operating procedures 
can be seen not simply as recalcitrance or stupidity. Rather, 
their reststance can be interpreted as derived from a view of 
classroom practice that differs in fundamental, qualitative ways 
from views held by educational policymakers, curriculum develop- 
ers , school administrators, and educational researchers. 

Yet the teacher* s point of view usually has littla if any 
institutional status nor adequate supporting resources, especially 
time for reflection and the development of a community of dis- 
course about taschlng problems and their possible solution. The 
current organisation of the teacher* s work life does not stimulate 
reflection on what teachers already know, nor does it stimulate 
teachers to develop their conceptions further as their experience 
increases. Because school systems have not asked teachers to be 
accountable for how they think about their teaching, admtnistra- 
clve procedures provide no significant place for teachers' own 
aeeounts of thalr practice. Currently, debates about criteria for 
appointment to master teacher status or for allocating incentives 
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suGh as merle pay arm Caking pl&am wichouc systematic inquiry into 
what teachers acCually know about their praccic© and how wall chmy 
ar© able to articulata it Co ochers, Conaaquently the distinctive 
perspectiva of the classroom taaohar often is not articulated at 
all, and many teachars are baooming incraasingly resistant to 
plana made by oChers for Improving thalr practice* 

One result of this at the local school leva! is a gap in 
perspeeti-^e between taachars and administrators concerning the 
nature of daily life in elasarooras and the implications of that 
life for the implementation of mandated polieies and procedures. 
Neither the teacher, who has not been accustomed to speak or write 
on sueh Issues, nor the administrator, who is not oriented to 
listening, ean close this perspective gap readily. It follows 
that, if on© is to take the praeclcal wisdom of the teacher ser- 
iouiily In staff development, one needs to work not only with 
teaehers to help them articulate and deepen their insights into 
praetioe but also with administrators to familiarize them with 
teaehers' "bottom-up" view of sehool policy and classroom prae- 
tie©. Wa argu©i in short, that atoinistrative and organizational 
change must necessarily accompany teacher change as aspects of 
stuff development. 

There is also a gap in perspective between educational re- 
searchers and practitioners , The role of researchers in educa- 
tional reform has typically been that of knowledge source. If 
educational reforms are "research-based," it is the researcher's 
knowledge about practice that is used to justify the continuation 
of practices or to warrant changes in them. This knowledge can be 
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vlewad by praetitioners ambivalencly- -what researchers know can b 
considered authortcative , on the one hand, and natva , on che 



Finally, ther« is a gap In per spec Clve vichin che universicy 
staff person betwaan tha role of disinterested and detached obser- 
var and that of change agent with a staka in tha changes that are 
©eeurring. This gap can lead to rola confllec for the researcher 
and mixed messages conveyed to teachers and administrators. 

Our combined staff development/rasaarch projacc has been an 
attempt to address these three gaps. In the project three first- 
grade taaehers and a second-grade teacher engaged in activities 
designed (a) to enable them to uncover and reflect critically on 
their implicit and conteKCually embedded knowledge of their own 
daily practices and (b) to encourage them to articulate their 
emerging insights and to report on them to audiences variously 
concerned with improving instruction. The building principal 
participated in these activities and became both a key source of 
support within the building and a crucial link between the teach- 
ers and central district administrators. University staff learned 
to live with the tensions liferent in their dual roles as re- 
searchers and staff developers p while also broadening and deepen- 
ing their own \mderstandings of teachers' and administrators' 
perspectives on instructional problems. Overall, our goals have 
been to discover what the teacher has to say, to enhance the 
teacher's voice In saying it effectively to different audiences, 
and thereby to close the gaps between the different perspectives. 



other* 



J-S 




The following are Che main research quescions chat guided us 



in documoneing what happened in chis project: 

1. How ia the planned intervencion actually implemencad? 

a. What actually happens in the intarviewa and discussion 
meecings between the researchers and the ceachers? 

b. What happans in sessions with the district-level 
audiancea? 

2. What ars the conceptual changes that occur as teachers 
articulate in writing their knowledge about and ratio- 
nales for their teaching practices? To what extent do 
these changes occur in their tacit knowledge and in 
their conscious knowledge? 

3. What are the reactions of the various audiences in the 
district to the teachers' reports? 

a. Are there regular differences across time in the 
reactions of those who have different roles and 
statuses in the district? 

b * In what ways do the conceptions of teaching held by 
members of the district audiences change across time? 

4. What Influence c ... . reactions of the district audiences 
have on the teac conceptions of their practice? Do 
thasa reactions ^ ulate further critical reflection and 
changa or lead instead to defensive positions? 

5. What Influences does the work of this project have on the 
researchers? How do their conceptions of teaching prac- 
ticay both within the classroom and as constrained by the 
local district as an organizational context, become more 
explicit and/or change? 



Suinniary of Hajor Phases and Prolect Activities 

Defining Issues ^Establishing Relationships , and 
Beginning Agtivities (October 19B4^Juna 1985) 

The project formally began on October 1, 1984. During the 

fall of that year the project coordinators (Erlckson and Campbell) 

began explorations with two local school districts about their 

willingness to be involved with the project, while the project 
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research staff m©G regularly co plan how co begin classroom obser 
vacienSi refleetive journal exchangas , and informal interviews 
onea a group of teachera within one of the districcs agra-sd no 
participate , 

In January 1985, one of the district superintendents indi- 
cated chat it was not a good time for his district to get involve 
with our approach to staff development. The other superincendenc 
however, conveyad his enthusiasm and chac of his district staff t 
acconmodate our project; the building principal and three first- 
grade teachers to whom he referred us similarly indicat^.d their 
interest in becoming partieipants in chh projecs. 

During February, further meetings with the superintendent, 
principal, and taachsrs were held to clarify project goals and 
plan initial activities. We agreed on the levels of commitment o 
time and effort that each particlpanc was willing to give to the 
project, whila also establishing the district's willingness to 
provida ralaasa tlma Co tha taachars for cheir participation in 
maatlngs wlch Chs ressarch staff. Even as we were ac this early 
sCaga deferring dacisions about how specifically Co involve dis- 
trict laval parsonnal In the project as the focus for addressing 
issues of organisational support and changa for our work, we were 
also finding th® building principal to be a parson who was quite 
inCeresCad in participating in our acclvities. Her involvamanc 
throughout tha projecc came co ba an unancicipatad buC highly 
important faatura of our efforts to facllltaca the taachers* link: 
with and influanca on personnel, contexts, and consCiaints 
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typically beyond their purview within the classrooms and tradt^ 
tlonally bayond their sphere of direct control. 

By laCa February 1985, project activities were well under 
way, in two main areas* First, the researchers began to visic the 
teachers' elassrooms, to become acquainted with and to make obser* 
vational field notes about daily classroom activities, and to have 
the basis for the initial exchange of Journal entries with the 
teachers. For these visits and journal eKchanges ^ three -person 
teams were formed, each consisting of two IRT project staff and 
one of the teachers (Erickson and Raphael with Teacher A, Campbell 
and Brown with Teacher B, and Torres and Kirschner with Teacher C) . 

Navarro and the building principal (Principal 1) constituted 
a fourth teas; their activities consisted primarily of informal 
discussions about her emerging identity and goals in her first 
year as a principal. Navarro also made observations of Principal 
l*s daily routines, and he began attending district- level meetings 
with the principal and with the teachers In their capacities as 
building, grade- level, and/or subject area representatives. 

Concurrent with this work at the team level was the second 
major area of activity, a series of group meetings involving all 
of the project participants* These meetings were to continue on 
th© average of twice a month during each school year for the 
duration of the project. They focused variously on defining and 
refining the general goals of the project, specifying the topics 
and Issues on which the teachers wished to direct their reflect 
ttons and their Journal exchanges with their IRT team members and 
sharing emerging insights about the nature of the teacher's 



conceptions and practices of teaching, as well as the ways in 
which their eoncoptions and praccices were changing as a result of 
chair r©f lectionB and their interactions with the researchers , 

By the end of the 1984-1985 school year, wa felt we had made 
important progress in our effort to implemant and study a rela= 
tively open-ended and teacher=centered approach to staff develop- 
ment. Through our classroom visits. Journal exchanges, informal 
interviews, and group meetings, we were gradually building and 
reinforcing Che relationships of trust and the common frameworks 
for a commimity of discourse about the teachers' concerns. This 
would later carry ua successfully through the more difficult 
stages of implementing the changes in cTassroom practice that 
would follow from the teachers' emerging insights about the nature 
of theiff teaching and about ways in which to Improve it. 

In our large-group discussions, we had begun with the teach= 
ers* avowed interest in addressing their dilemmas and frustrations 
with classroom management issues and their eKperlences of personal 
stress. They were especially concerned with the draining and 
demoralizing effects of their tendency to assume that they were 
"100% responsible" for every conceivable factor affecting their 
students* experiences in school, even as they acknowledged that 
they felt this way about matters which they realized they could 
not be held responsible for, such as the circumstances of a 
child's home and family situation. We were also beginning to see 
the effects and implications of the researchers' tendency to 
reconstrue the teachers' management and stress concerns in terms 
of substantive currieular and academic learning issues , 
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On th© one hand, our colleccive dalineaCion of the differing 
Starting points chat we took as pracCiEioners and as rasearchers 
led us to agree that acadsmic instruction and nonaeaderalc manage- 
ment tasks ware much more intartwlnad than our inicial dichotomi- 
zing of "currieulum" versus "managemant*' would suggesc. These 
early discussions provided the foundations upon which the teachers 
vara abla, during the second year of the projactp to efface 
changes in their organization of classroom inscruction that both 
improved tha quality of the children's learning eHperiences and 
ameliorated their axpariences of stress and frustration ovar not 
fulfilling their self- imposed standard of ^'lOO^ rasponslbility . " 

On tha other hand, we wera later to realize that thase dis» 
cussions aHempiified important differences in perspectiva between 
the researchers and tha praccicioners , and chereby soma crucial 
limitations and difficulties for the researchers in thair adhar- 
ence to their avowed commitments to having tha teachers' defini- 
tions of problam areas for our joint work determine how wa would 
procaad. Our relative lack of awareness at tha time of this 
domain of parspactiva dlffaranca underlay later experiences of 
conflict and misunderstanding batwaen the researchers and the 
practitioners » and among the researchers themselves. (See 
Caiiipbell, Raphael, ^ Eietlow, 1986, for furthar discussion of tha 
natur© and impact of tha prrspectlve differences and role con- 
flicts that characterized this project across Its major phases of 
activity.) 

Throu^ the large -group raee tings during tha winter and spring 
of 1985, we also became increasingly aware of how the 
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classroom-based acCiviclas of Che project (l.a,, th© classroom 
visica and the informal discussions and journal exchanges abouc 
spaeifta instructional events and issues) were beginning co have 
an inipaet on the taschars* thinking about their practice. In 
these aarly months of our work, tha teachers were primarily becom- 
ing more aware of the complexity of their teaching and of their 
reliance on implicit knowledge in making the myriad of moment -Co - 
moment decisions about what to do next for their students individ- 
ually and as a group. At this point none of us could be very 
specific about the nature of this knowledge, although the re- 
searchers and teachers were gradually focusing on similar inci- 
dents of classroom life in their efforts to examine this knowledge 
through the classroom visits and journal exchanges. More impor- 
tantly at this stage, we were encouraged that the researchers' 
relatively nonevaluatlve , noninterventionist stance toward the 
teachers was having the predicted effect of providing the teachers 
with the necessary support for making their owri discoveries about 
their practice and their own decisions about whether and how their 
knowledge and instructional behaviors might change. 

Host poignant to us all in these early months was the salu- 
tary effects on thair morale that the teachers reported upon 
reading each other's Journal writings and discovering that they 
all shared deeper frustrations, strains, and self -doubts about 
their teaching than they had ever raaliEed or bean able to reveal 
CO each other before- -and despite the fact that they had worked 
closely as a team and had been close personal friends for eight 
years. This realization helped to assure each one that she was 
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not unique in aKpariencing ^hese deeper vulnerabllcies and -hat 
sharing them was not as risky as each might have previously 
thou^t. W® fe@l now that Chis episode also helped solidify chair 
sans© of trust in the rasearchers and their commitmenc to a pro- 
jaet whieh was otharwlsa itsalf somewhat puzzling In its open- 
andedness and its lack of speelfie foci beyond what we were all in 
Che proaass of dafining jointly. 

As a parallel davalopment at this time, Navarro and Principal 
1 were reporting that their conversations were having quite an 
important cathartla effect on the principal. Sha was finding 
herself abla to share some of her own uneartalntias about her new 
role, in ways Chat made those uneertaintias more explicitly con- 
crete and available to her for further refleetlon and delibera- 
tion. Navarro's nonjudsmental responsas contributed to har becom- 
ing increasingly articulate about and self -confidant in the deet- 
slons she was making to shape har role as a supportive Instrue- 
tlonal leader, Har participation in the maa tings at which the 
teaehars ware sharing their Insights and vulnerabilities provided 
her with critical imilghts about what would constitute supportive 
leadership from their point of view. And her sharing with tha 
taachars her own axparlancas and reflections as occasionad by tha 
project sarvad to raassura tham concretely that there was indeed 
empathatie support within the building for tha kinds o£ risks they 
had already taken In being salf -disclosing during our lieetings and 
the kinds of risks they would be taking the following fall as thay 
began to raorganlza their modes of Instruction, As wa parted for 
the simmer braak, we realized that Frineipal I's involvaent was a 
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most f orcunata , if serendipicous , turn of events for the project, 
mora than offsatting our frustrations ac not being able in t:he 
short run to devote as much aCCsncion to tha area of organizacion 
al ehanga ac the district Isvel as we had originaLly hoped. 



Confronting and Chang ins Established Teaching 
P r aet ie m b _ CS_f p_t amb e r - Da e e mb a r 1985) 

Upon tha beginning of the new school year in early Sepcember 

1985, thm rasaarehers resumed chair classroom visits and chair 

journal exehanges with the teachars , while also starting to video 

cape one- Co two-hour sequences of activity in each CeLcher's 

room. At this June Cure, qu'^.te unfortunate cli jums tances led tD a 

change in the composition of teachers partlcipacing In the 

projaat: Teacher A h^d become serJcusly ill and was not able to 

resume her classroom dutias for the 19S5-S6 school year. (Happi- 

ly^ sh^ has returned to her classroom and to our projecc with the 

beginning of the current school year.) Principal 1 offered Co 

approach a second-grade teacher in the building whom she thought 

might be interested in joining the project; Teacher D was indeed 

interested p and quickly became involved with our work at the 

wholo- group discussion level and with Erlckson and Raphael at the 

elassroom team level* In October ^ Teacher D was appointed as 

prlnQlpal in another building in the district, but continued Co 

work with the projecc in ways similar to Principal 1 (she will be 

*eferrsd to as Teacher D with respecc co her participation during 

September and early October, and as Principal 2 with respect Co 

her subsequent activities . ) 
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The ftrsc whole-group me©wlngg in Sepcambar were devotad co 
plannins tha various Glassroom activities and scheduLing the 
whela-group meetings for th^ raac of the fall. Time was alsc 
spent on how we might besi: Lncorporate the video recordings inco 
our activities and discussions. As the fall unfolded, Teacher B 
most especially found that viewing the videocapas of her elassroora 
had an important effect on her understanding of her own teaching. 
She reported that the video record provided for her an even more 
compelling set of additional eyes on events outside her immediate 
purview than had been constituted by the observaclons and Journal 
entries of her team members alone. 

With the additional vantage points offered by both the re- 
searchers and the video record, she and Teachers G and D found 
themselves in the new school year already beginnins co raviie 
their thinking about such an obviously management and stress- 
producing phenomanQn as the level of tha children's noise while 
doing their seatwork as the teachers conducted small -group reading 
instmiction. Later in the year the teachers were quite articulate 
in conveying their insight that perhaps their concern for tha level 
of noise said mare abouc tham than it did about whether or not the 
children were engaged in productive academic work. The videotapes 
in particular made it possible for the teachers to see that, while 
they were preQccupied with their reading groups and distracted 
from that focus by the ebb and flow of noise, the other children 
in many cases were often quite productively engaged in their work, 
even when It was noisy- -or even as evidanced by the noise, as a 
sign of enthusiastic engagement with subject matter. 
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But chac level of insight: did coma lacer and did depend on 
Othdr changes In their teaching that had yec to occur as the new 
yaar was beginning. In our lata September and early October group 
meetings , we weire finding that the researchars and practitioners 
were still operating from diffarent perspectives with respect co 
the major foci of interftsc for our joint work, ^e teachers 
remained primarily concerned with how to manage the multiple non- 
aeademic and clerical demanda and constraints on them as profes* 
sionals working without adequate public recognition or personal 
self-esteem. The researchers continued to ask how these issues 
might ba transformed, if not completely resolved, by beginning 
with a focus on subject matter instruction and the accompanying 
materials and eKperlences that would engage students- academic 
curiosities and interests. 

Even as we continued to struggle with this dichotomy, much as 
wa had tha pravious spring and with further progress on seeing the 
issues as in fact InaHtriably combined, and even as wa found 
ourselves mutually reassured about our common commitments to pro- 
viding quality learning experiences to all chlldran and to working 
as well on these teachers' lagltimata concerns about the condl- 
tions of their work Ufa and their status as professionals, wa 
also realised in lai£a beptember that the teachers and principal 
had good reason to suspact the research team*s commitment to the 
teachers* Interests and concerns as primary In this project. As 
described in more detail elsewhere (Campbell, Raphael, & Ziatlow, 
1986) j the research team's increasing reference to reading in- 
struecion and reading research in our first several group meetings 
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in Septembor struck Cho Ceaohsrs as a clue co an answer chey had 
apparencly been seeking sine© the beginning ©f the project. Given 
chair laek of fMlliarity and axparlenca with the Qpen-ended, even 
aniblguous approach to staff development and educational research 
that our project reprasanced, they quite naCurally wondared 
whether the reaaarchars ware really oparating with a hidden agenda 
that might- -or might not—be eventually ravealad to tham. The 
emphasis on reading appeared to them possibly to be the answer to 
the question of what the hidden agenda had been all along. 

After one of the teachers directly asked one of the research- 
ers about this, we were able to discuss this issue more diractly. 
The researchers assured the taachers and principal that, although 
they did have strong intarasts in reading issues, they were none- 
theless eoimltted to following the teachers' lead in defining the 
fool of our work. The teachers and principals assured the re- 
searchers that they had developed suffieianc trust in the rasearch 
team to have realized thara vary well might not have been a hidden 
agenda in the first place. 

Although this area of potential conflict and crisis was 
easily resolved, during this period there were other developments 
in the teachers' Individual experiences at the classroom and team 
levels that did Involve varying kinds of co; licts and/or mis- 
tmdsrstandlngs , the resolutions of which wt j somewhat less 
straightforward- -though also with rather dramatic impacts on the 
teaehars' thinking and classroom practices. For Teacher D, a 
journal observation by one of the researchers that her treatment 
of Che lower ability reading group might constitute a "public 
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display of [cheir] Incompacence" scruck her inlcially as a severe 
challeng© af her cecasiCment: Co provida a safa, supporcive learning 
anvironment for all children* Upon reflection, she realized chat 
the raaeaifcher did noc intend to impugn her mocives or comraic- 
mants . She decided to take a closer look at how she waa in fact 
treating the children in the lower group. She evencually found 
herself reorganising her reading groups heterogeneously with re- 
spect Co ability and providing chem with activities that enhanced 
cooperative learning and positive peer teaching, while minimiring 
the nagativa labelling effects of the designations "good reader," 
"slow reader,*' etc* 

Tamcher C also axperienced a kind of confrontation with a 
member of her team that led Co dramatic changes in her teaching. 
She remembers tha researcher observing one day in early October 
that nothing "aducational" was going on in her classroom. The 
rasearcher remembers responding with something of the sort to a 
question that Teacher C had asked her, but decidedly not with the 
intention to crltlctge her nor to pronounce such a global judgment 
about Taachar C's classroom^ It appears that there waa a legiti- 
mate mlsundar standing associated with this eKchanga. In any case, 
Teacher C reportad soma months later that she found herself reali- 
glng that same evening that the remark had touched a deep nerv^e of 
doubt and concern that she had not fully addressed to herself 
recently- -chat is, the concern chat perhaps there was some cruth 
to tha rasaarchar's remark as she had Incerpreted Ic. TTie imme- 
diata rasulc of this realization was chat she began tha very next 
day to raorganlz© her classroom to emphasize cooperatlva learning 
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and eo share teaching and managomsnt responsibilities with cha 
childran, primarily chrough developing a system of learning cen- 
cars in which Cha children would encounter more intellectually 
challenging r^^tlvltias. She has continued to davelop this 
approach into the currenc school year. 

Teacher B seems not to have exparienced any such dramatic 
confliccs or misunderstandings with the researcher members of her 
team. Rather, she has reported chat chrough che course of the 
project she had been feeling increasingly uncomfortable with 
having fallen in recent years into a pactern of providing merely 
batter- Chan- average ceaching to her students, as opposed to chal- 
lenging both them and herself to the fullest of their capacities. 
Early in September she was struck with how mindlessly simple a 
particular mathematics worksheet was for providing children with 
meaningful practice using the concept "one more than." 'Hiis 
apparently led her to redouble efforcs she had already begun to 
introduce her children to mathematical concepts with concrete, 
manipulable materials* -a principle of pedagogy with which she was 
already quita familiar from her prese^lca course work and from 
subsequent inservlce workshops on early childhood learning, but 
which she realized she had not been motivated to apply under the 
weight of other demands on her In the classroom. 

1-ater In October, she also began to experiment with learning 
centers and with more creative writing tasks for the children not 
Involved in small -group reading Instruction* For her, these 
latter efforts followed from becoming more aware through observing 
videotapes of the disjunctions between her presumptions about the 
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children's acciviclas during saacwork and %^haft the video record 
ravaaled that they were actually doing. 

Am thagQ brief descriptions suggest (smm Torres, Kirschner, & 
Curtis, 19SS, for more details), the three ceachers varied in the 
nature and extant to which inter- versus^ incrapersonal conflict 
and/or misunderstanding with members of the research staff affecn= 
ed their eKperiences of deepened insights and changed instructio-^ 
al practices. In all three cases, it should also be emphasized 
that these factors alone do not account for these teachers* indi- 
vidual davelopments. As they have reported to the researchers, 
multiple factors weigh into their own understandings of how and 
why they have changed in the ways they have- -not the lea^^t ©f 
which include the time that they had during the first year to 
begin thinking about their teaching, the support that the re- 
searchers provided, and the gradually strengthening and occa- 
sionally wall- tested sense of trust we had all been developing 
with each other. 

During this phase, Navarro and Principal 1 continued their 
conversations about her role, and their participation in the whole 
group discussions about the teachers* changing perspectives and 
practices. Principal 1 increasingly saw and articulated the 
parallals between what the teachers ware reporting about their 
changed conGeptlons and practices with respect to children and 
what she was defining and enacting with respact to her role rela- 
tionships with the teachers in her building. She found her own 
frustrations wltn administrative accountability for student out- 
comes echoed by the teachers* similar sentiments. 



J-19 



332 



The recurrins chamas of accounCabilicy and '»100l responstbil « 
Ity" led both tha teachers and Principal 1 to different defini- 
Cions of thaiff rol© relationships-. Their Joint experlenca of 
shared ref lections about their praotice, In a professionally sup- 
portive enviroMant, helped these praetitioners make more eKpllcit 
for saeh other th© kinda of laadarship and material rssourcar 
naadad to improve her own practiGe. For Principal 1, this i 
saeing her efforts to have har own cailing of posaibili tiaa . . an 
ins t motional leader lifted as parallel to and supportive c : tha 
teaehars' need to have thalr own cailings raised, as the teachers 
themsalvas were seeing tha further parallal of how thair reflec- 
tions about their practice were leading to ways in which the 
limtts previously imposad on their students could also b© lifted. 

When Teaeher D became Principal 2 in another school in Novam- 
bar, she found that tha insights sha had gainad from questioning 
old assumptions as a teacher participant in the projaet had a 
significant affaot on how she began to define har new role as a 
principal. Just as she had sought new ways to unlook tha poten- 
tials of all har students, she now set out to unlock the potential 
she knew existed la the teachers In her new sohool. During the 
remainder of the fall, she eoncantrated on identifying the exper- 
tise of each teacher in her building, as a prerequisite to facili- 
tating their Individual growth in a manner similar to how she was 
beginning to facilitate the individual growth of har students when 
she was promoted, (See Navarro, Berkey, & Hinnlck, 1986, for more 
details about the principals* rolas and experiences In this 
project* ) 
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Beginning to Address Audiences and the Issues o r 
QrganlEatlonal Change _(Decembar 198S'Juna 1986^ 

Th© dsvelapiaents and changes sketched for the teachers and 
principals In the prsvious section continued past the critical 
meetings of Saptember and early OcCober and through the end of chs 
seheol year in June 1986. Correspondingly, our two main areas of 
acCivity (the classroom-based videotaping, journal exchanges, and 
informal conversations among team members; and the whole -group 
discussions) continued as occasions and mechanisms of support for 
further understanding how the teachers* conceptions of their prac- 
tice were changing and for transforming those changes in perspec- 
tive into specific Jihanges in the instructional and social organi- 
zation of clasiiroom life. 

A third majoi area of activity, the presentatiens of the 
practicioners * experiences to various audiences ^ developed as an 
outgrowth of our progress and our efforts to support continued 
change at the classroom level. In the first two phases of the 
project* we found ourselves focusing primarily * and almost exclu- 
sively, on the taachers* insights about and experiences within 
their classrooBJ. Although wa still felt that support for these 
efforts, and possible organisational changes at the district and 
higher levels of our educational system, were crucial for the 
wider and long-term viabiltty of our approach to staff develop- 
ment, we had nonetheless found It difficult to pursue this sup= 
port, partly because of how deeply engaged we found ourselves 
becoming in the efforts of the teachers to examine and change 
their instruction, but also because of how relatively more elusive 
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and diffuse were Che implications and avenues for action beyond 
che Imadimey of ch© pracclcionera ' expariencaa* 

Equally imporcaac was our decision early in the projacc thac 
our work with the teachers would b© better faeilitated by idenci- 
fying astabllshed units and audlancss within tha dtstricc rather 
than by creating the mora artlftcal district Planning- Implementa- 
tion Gouneil (eonsisting of school board mambars » adininis trators , 
union officials, and parants) that wa had originally proposed. 
That Principal 1 became so aecivaly involved in the work with the 
teachars was yat another important factor; her participation was 
Itsalf a naturally emarging way for the teachers to connect their 
efforts to a contaxt, the school building, which was outside their 
immediaca frame of rafe ranee J but not so far away as to distract 
them from the focus of their reflections on instructional practlca. 

Navertheless, wa remained mindful of the need to follow 
through on our original goal of having tha teachers' visions and 
axparieneaa conveyed xlq people beyond our immediate project parti- 
cipants and in positions of influence regarding efforts to improve 
taaching and staff davelopmant. Accordingly, and consistent with 
our commicment to providing m supportive, relatively low-risk 
environment for the teachers' explorations of new ways of thinking 
and acting, wm decided in November 1985 to use ourselves as the 
first formal and least threatening audience to whom the teachers 
could practice making presentations of what they were experiencing 
and learning* As the previous phase of activity was coming to its 
conclusion In late November and early December, we began to in- 
elude In our whole-group meetings time for discussing what each 
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teachar mighc prasent and how her scory could be lllustraced wich 
the materials had baon gathering, including samples of student 
workj jouraai ancrte-s, mMd video recordings. We also decided that 
it would be eruclal for Prineipal 1 to presanc her om axperiences 
and raflactlons as the project participant who provided the cricl- 
cal link between the teachera and the discricc, 

Tha prasentations were mad© at our last whole-group meeting 
in Dseembsr. Taachsr B described her experience with the inade- 
quate wrksheet In teaching the concepc of ^ena mora than** and how 
that led her to feeus her reflections on more engaging and intel- 
lectually Ghallanglng experiences for children in mathematica. 
Teacher C shared her eKperiences more broadly ^ covering the evolu- 
tion of her thinking about "100% responsibility" over cha course 
of tha projactp Including her recent explorations with cooperative 
learning canters. Principal 1 described how sha had coma to shapa 
her identity as an ins true tional leader In ways that paralleled 
the teachers* efforts co open up the horizons of learning poasibi- 
lities for thair children. Teacher D had bean too preoccupied 
recently in har new role a^ a principal to make her own presenca- 
tlon» and so aha participated with the researchers as a member of 
cha audience. 

Wa ware all quite pleased with this first effort o£ the 
teachars and principal to articulate their stories of struggle and 
change and so we planned another presentation for early February. 
To ourselves as the audience we added two IRT sarior researchers 
and IRT teacher collaborators » people we knew to ba s^pathe-^ 
tie to our approach but who ware sufficiently unknown to the 
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Ceachers and principal and remDvad from their immediate classroom 
and building frames of reference aa Co provide for the event a 
more formal character and a mora challenging task of articulacion 
and pariuasion. On this oecasion, Teachers B and C and Principal 
1 raflnad and elaborated the presencacions they had made in Dacem- 
berg Principal 2 told of har eneountar as Taacher D with one of 
the rasaarchars over the "public display of incompetence" remark. 

Our IRT guests were uniformly impressed with the presanta- 
cions , though not without some skepticism about whather the over- 
whelmingly positive and optimistic tone of each story was an 
accurate refleation of all thac the teachers and principals had 
experienced. Gould the changes in chinking and practice have come 
about am easily as they had suggested, and could the Improvements 
in the quality of learning experiences for children have been 
aceomplished In ways that lightened the teachers' workloads and 
stress lavals, as they were seemingly claiming? 

'Hiese questions engaged our attention in our group discus- 
sions after the February presentations; thay reinforced the ten- 
daney we had already noticed for our discussions since Qccobar to 
focus Inareaslngly on what features of the project's activities 
and processes accounted for the changes the teachers and principal 
experienced in the fall of 1985. In addicion, as the time for our 
April American Educational Research Association symposium on the 
proj eat was rapidly approaching, w© were further motivated co 
examina what had happened since we began, when , how , and why . In 
particular, during February and March wa found ourselves more able 
CO dlgeuss the role of conflict, struggle, misunderstanding, and 
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crisis in how the project unfolded and in how our conespcions 
about and praecipes in inscruccion wer® changing. These discus- 
sions QVani^ually led us to realia© the importance of acknowledgin 
and daacribing the variations and diversity in how the various 
features of our projeet aotivities aceounC for the axperiences of 
deepanad insights and changed Instructional praccicas for each of 
the project participants. 

Since our last progress report (March 31, 1986), the teacher 
and principals have participated In four additional presentations 
about their eKperiences in the projeet. All five of the practi- 
tionar participants accompanied the IRT rasearchers to the annual 
AERk meeting in April. Although chs rasearchers made the formal 
paper presentations at the symposium on the project i the teachers 
and principals participated actively during the discussion period 
(Indaadj most of the questions from the audience were directed to 
tham, and it did not fail to pass our attention that there was 
considerable irony, at bastp in the stories of a practitioner- 
centerad approach to staff development baing told by the 
researchers rather than th© practitioners themselves * ) 

Early In Hayf one of the project coordinators (Campbell) , 
both principals, and Teacher B mada a brief prasentatlon to the 
district superintendent of what tha project had accomplished to 
data and of what further support from th© district we hoped to 
have in order to continue our work and to include additional 
teachers in our activities* At th© conclusion of this meeting, 
the superintendent reiterated his continued support for our work 
and conveyed his admiration for how well the principals and 
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Teacher B had art:ieulacad their eKperiances and cheir visions of 
Cha valuo of ehis staff davslopment approach for ©Gher ceachers , 

Thm follawing week the teachers and prineipals made formal 
praaancations CD the othar taachars in the building, as part of a 
regularly sehedulad maating for staff develpment purposea. On 
this oacaslon eaeh praiantacien was much more forthright and 
explielt about tha difficulties each praccitloner had experienced 
in coming to the changes In insight and praecice chat were other- 
wise being prasented quite positively and eloquencly as the value 
of their participation in the project. The researchers were quite 
struck by tha apparently spell*binding effect that the presenta- 
tions had on the other teachers, as evidenced by their rapt atten- 
tion during tha prasentacions , their incisive questions, and the 
fact that no ona saamad to notice or to mind when the event want 
30 minutes past the time that it had bsen scheduled to conclude. 
Principal 1 later reported that several of the teachers had been 
quite moved by the presentations and especially by the ways their 
own experiences resonated with the presenters* sharing of doubts, 
fears i and vulnerabilities as necessary parts of their stories and 
of the processes of posltiv© change thay had axparlenced. 

Tha fourth presentation during the Spring of 1986 was made 
during a meeting of the project participants and Dean Judith 
Lanier and Associate Dean Diana Pullln of the MSU Collega of 
Education, The purposa ©f this meeting was to explore ways in 
which tha approach of tha project might articulate with plans 
being formulated by Dean Lanier and her colleagues to follow up on 
the racojmnendatlons of the Holmes Group. Daans I^nler and Pullln 
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later raparted to us and others how imprass^'d they ware in 
general with the ways in which Che ceaehers and principals had 
rslatsd thQlr particular experianess in the project to larger 
IssuGS of concern to taachers and teacher educators. During the 
meeting itself, wa aKplored specif ie ways in which what we had 
been doing aKamplifiad savaral aapecta of the anviaioned estab- 
lishment of professional devalopment schools as sites for closer 
Gollaborations batwaen articulate, salf -reflective , and innovative 
praGtttioners and university-basad teacher educators and educa- 
cional resemrcbers. 

Assessment of Accompliahmencs and Next Steps 
What than have we learned from this projecr, and where might 
it lead? With tha and of the 1985-86 school yaar in June^ we came 
to Che end of our originally schedulad involvemant with the taach- 
ars and principals. Our eollactive sansa of where we ware at that 
point was that we had made remarkable progress on a nt^unber of 
fronts during our yaar and a half of woifking togathar. 

As evidenced by their own raports and by the obsarvations of 
tha raaaarchers^ the teachers and principals have experienced 
significant change in a number of areas. In the realm of their 
thinking about their practice, they have been abla to reflect mnre 
systamatleally on their implicit assumptions about their taachlng, 
and In the process they hava alterad savaral of tha central views 
that guided them at tha outset of their participation. Concerning 
their roles as taaehars, they now do not take for grantad that 
they have all the responsibility for the children- s education; 
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ralaced to chie is ^he increaa©4 value to tham of having the 
children assumo Bomm of thm rasponaibilities for both the concenc 
and the manmgemenC of their own learning. Tnm caachers realize 
now that in the past som© of their assuffiptions about children's 
cognitive abillfcies and soeioemotional needs operated to limit 
their eKpeetatlons of what the children could accomplish in their 
classrooms. They talk about their revised view as a matter of 
raiatng their ceiling of expsctations for the children- -one 
result of which is that they have noticed a much more positive 
attitude of their students coward learning activities * accompanied 
by their own lessened concern for noise levels and by a corre- 
sponding lessening of stress in their own reactions to their jobs. 
At a more philosophical level, wa have all refined our views of 
the management/curriculum dichotomy, such that we jointly are 
abla to communicate more affacclvely and concracely about how the 
injight of the intertwining of these tasks might play out in their 
dally deGlslons about organizing meaningful learning opportunities 
for children. With respect to differences In children* s abill- 
tleat especially in readings the teachers lately have been talking 
about the dangers of stereotyptng and labeling. 

With respect to their actual classroom practices, the teach= 
ars have made important strides in how they teach mathematics and 
writing and In how they organise the activities of the children 
who are not working with them in small-group reading instruction 
at any given time in the morning. Where before the children's 
writing asilgnsments each morning consisted of copying teacher- 
generated tSKts from the board, now the teachers either assign a 
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topic or Have th© children select one of thair own, w ich tha 
teach^ff ^^Han prevlding and eliciting from the studetit m key words 
atid ph^a^ssa from which tha students draw to produce t^^eir own 
teKt5. l-^^nmtm befare each child would work on ssaCwor^< activities 
more or ^ess indepandantly when not in his or har rea -^ing group , 
now they mre organized into eooperaciv© learning gtsu^^s chat move 
from laa^^tiing center to learning oanter to engage In ^mora meaning 
ful a^^i%^"i.tle3 and to participate in the previously t^sachar = 
excluilv^^ tasks of monitoring academic progress and k^saping order 

P^ic^eipal 1, throughout the project, and more r^^^ently Prin- 
cipal 2 well, have eHpirlanced parallel developmen^^a in their 
own chln^^ing and praetlcis. They sea their role isistructional 
leaders involving tha taiks of identifying tha stCc^ngths and 
needs of their teachers and of than providing the sup^port and 
rasourc^^s for the teachars to make their own decistoR^s about what 
to do wi^^lnin thalr oto classroomj, as well as how to ^selate to 
each o^h^^x as colleagues ind how best to use the clist allowed to 
them far staff developmint activlcies , The prinoipal^^ lii their 
role as ^^^ollltators of Chi teachars' development; a =^tanci that 
leads ^iiMa to mmm their rols as Involving a link with dlgtrlct- 
leval pa^rsonnel. In thli project, chat link has been crucial to 
our aceOE^pllshments ; amon| other chinga ic has Involv^^d che prln- 
elpals' vs'illlngness and affeettvanass in articulactng tha teach- 
ers* nsiS for tha kind ef opporcunicias for rafleetic^i that our 
projaee ]p3rovldes. 

W'ltta. respaet to our goal of addressing issues of organiza- 
tional sispport and ohanp nicessary for teachers to i=^gap in 
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self -diracted staff development and to have their voices heard in 
current diseuaslons about rsform in teaching and teacher eduea- 
tion, wa feel we have made a modest but significant beginning in 
Chii project. Though we are coneerned as the project concludes 
that w© were not able to do more at the district level, we are 
encouraged by having had the opporcunlty for the teachers and 
principals to present their experiences to a diverse set of aud- 
iences, W© have been especially pleased about how the presen- 
tations became progressively more concrete in the examples pro- 
vided as evidence for more general claims about the benefits of 
this approach to staff development and how the presentations also 
became more balanced in covering the dlf f iculties , conflicts* 
pains, and struggles Involved in effecting changes In perspective 
and practice. 

Having the principals involved In these presentations, as 
well as more generally In the project's various activities i is 
again a major unanticipated but quite significant way in which we 
were able to prevent our work from focusing exclusively on teach- 
ing and learning issues within the classroom, cut off from the 
larger contexts that affect both instruction and teachers* sense 
of themselves as respected professionals. 

How do w© account for all of this? In our whole -group meet- 
Ingi during the past year, we devoted considerable attention to 
this question, and the restarchers are continuing to explore this 
in developing their case studies of each participant. Our 
analyses have focused on two major levels of factors. On the one 
hand, we have focused on the specific activities of our work with 
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Che teachers at Che classroom level, chat is, t:he cla 



ass room vis i cs 



and Inforaal dlaeussionSj the exehanga of reflecclve journals 
the vldsQ raeerdings. Hare we find that Che teachers vary in 



and 



which of thas© actlvitias aaam to have been mosc important. 

At a mora global level, wa hava found ourselves GOntinuing Co 
come back to the importance of time for the personal reflections 
and group discussions chat the teachers hava found so valuable in 
chair efforts to examine and improve their clasarsom inscruction. 
Conflict, whether intra- or incerperional , seems Co have been 
crucial^ With respect to the former, we see the impoftanca of 
these teachers' raadinass to engaga in this kind of potentially 
unsettling proj ect- -which raises the larger issue of whether any 
of this could have happanad wich teachers not having a predisposi- 
tion to engage in open-ended reflection and to caking the risk of 
saaing and conducting inscruction in new ways. With respect to 
interpersonal conflict , the theme of trust conclnually surfaces, 
as a prerequlsita for weacharlng difficult times. Trust was 
gradually developed in the relationships batwaen che practitioners 
and researchers, W© feel trust was facilitated by the resear- 
chers* comitsiant t© having the teachers define the main focus of 
our activity and by our joint efforts to avoid premature closure 
on both the topics and procedures of our work. That the teachers 
thamsalves already had a well^establishad ralaclonship of trust 
and mutual respect among themselves is also an important factor 
underlying our accomplishments. 

As wa conclude this phase of our work, w@ find that we have 
not yet fully anawered the questions of how and why the changes we 
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have observed have eome about. Tw© related matters bear noclnj? 
here. First, altthough the researchers obviously have a stake In 
prasenCing the ease for chsir perspective and particlpacion as 
GruGial CO the mceomplishjaants that we can doc^unanc^ they have 
also been struck repeatedly by Indications thac chair main contri- 
bution has been to provide the opportunities and supportive cen- 
texts and resources for reflection and change- -a certain amount of 
serendipity! the pre-existing abilities and eommitments of the 
teacher and the principals » and the strong support of the district 
account for our results as much as anything specific chat the lET 
staff provided » 

■^is is related to the second point: Although in this final 
report and In our othar wricings about tha project there is a 
natural tendency to talk about what has changed in the taaehers ' 
conceptions about and practices in their classrooms and In their 
prasantations to various audianeas^ it is important to emphasise 
that for thase teachers i at least (and our agsumption is that it 
is the case for more teachers than is generally acknowledgad) 
there was already sufficient knowledge about teaching and skill in 
its enactment with children, drawn from previous axpariance and 
other professional developmant opportunities, to build on when 
given tha time and support for critical self -reflection. That 
thay have "changad," then* does not mean that they were basically 
beginning from scratch when they agreed to work with this projecc. 

father this claim about the Importance of time and support 
as tha most Important conditions for posttlva, self ^directed 
growth does in fact apply generally to teachers remains an 
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Imporcanc, but unanswared question from our research. We do 
suspaee that tha practitioners with whom We have been worlcina are 
unusually compacent and eommiccad to further improvemencs as pro- 
fessionmls, but just how unique they are we cannot tell. Thts 
does, of course p raise Che issue of to whom and how our approach 
might be extended. As the project formally ends under IRT 
auspices, we are beginning to extend the work within the district 
In ways that might further help us address this issue. 

Consistent with our approach to dace , we are making these 
extensions gradually , partly in principle but also in light of 
limitations in our resources. The principle involves our commit- 
ment to having the work evolve as naturalisctcally as possible, 
with the role of the researchers being primarily to provide sup- 
part and document the process, rather than to manipulate the 
conditions that would allow for a more directsd test of compating 
factors that might accwunt for changes and suggest dimensions and 
avenues of applicability to a wider population of practitioners, 
working under divers© circumstances. As it happens. Principal 2 
had identifted one of - teachers (Teacher E) as dQlng self- 
directed curricular dc^v^iopment work in reading instruction; she 
arrangad for this taachar to meat with Teachers 1 and C last 
spring. This falli as wa have resumed our work, Teacher E has 
already had a very productive meeting with Teachers A, B, and C, 
.^t which sha aKplainad what she was doing with reading in bar 
classroom p and during which she heard about how our taachsrs had 
rearranged their elassrooras for cooperative learning* Wa are also 
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interescad In following how Teachers B and G help to reintegrate 
Teach©^ A inc© the projeec. 

Concerning our limicad resources, the IRT researchers are 
uncertain about where they might seek funding to continue this 
combined work in the conduct of and research about teacher" 
centered development (though we have been assured of the dia- 
trice's continued proviaion of release time for parclcipacing 
teachers). And, only three of the original seven researchers 
remain available to continue this work In this district (though 
both Erlckson and Torres hope to begin similar efforts in 
Philadelphia and New York where they now live) . Thoss limita- 
tions, however, also provide certain advantages that relate to the 
principles upon which we have been operating. Although occasioned 
by necessity, the smaller number of reaearchera does mean that the 
reaearch presence per as has changed- -thus providing a natural 
opportunity to Investigate the extent to which the reaearchers* 
presence and perspective are critical factora behind the kinds of 
accompllahments we have noted to date. Perhaps more importantly, 
we now have the opportunity to examine whether and how the 
teachers with whom we have been working take on the role of rela- 
tively nonj ud^ental , nonintervening obseir^ers In other teachers* 
classrooms. W@ will also be able to see to what extent the 
teachers are willing and able to take on the doc^unentlng tasks 
that have up to now been performed primarily by the researchers * 

In any case, as we conclude this period of our work, and this 
report on its accomplishnienta , it is important to emphasize that 
we have come to a polnc where we can doei^ent In more detail the 



J-34 

■347 



pracess by which a small number of ceaehers and principaLs evolvad 
a micro -eocssunity of discoursa with untveralcy researchers, and 
the waya In whieh their thinking and their practices under%.'enc 
supporttiv© but critical acruciny, laadtng to ravisions and refine- 
ments in their normal modas of action ab profassionala . We have 
seen these praotitionera gradually find their voice and express 
their ideas and eKperiences to increasingly diverse and removed 
audiences . And although we have found the organizational change 
aspects of our work less easily attended to, we maintain our 
commitment to examining the larger contexts that both enhance and 
constrain teachers* actions on their own behalf » -and we offer 
these teachers* and principals* experiences in this project as an 
important component that must not be Ignored as discussions pro- 
ceed in our society about how the education of our children and 
our teachers might best be improved. 

Dissemination 

Hie following are the titles of the presentations made at the 

symposiim "Teacher Development and Organizational Change: A Case 

Study" at the annual AERA meeting in San Francisco on April 19, 1986 

"Overview and Major Themes of a Project Combining Research 
with Staff Devalpmant" (Frederick Erlckson, Margaret 
Brownf and Judith Hetherington) 

"The Teacher as Active Agent in Research and Staff Develop- 
ment" (Maria Torres, Becky Kirschneri and Teresa Curtis) 

"Perspective Differences and Role Conflicts in Research- 
Centered Staff Davalopment" (Douglas Campbell, Lev 
Raphael, and Kathryn Zietlow) 

"The Art of Becoming an Instructional Leader" (Richard 
Navarro, Ramona Barkay, and Franc ine Mtnniek) 
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We hav© also submiCCed proposals Co AERA for two syriposia w© 

wish to eonduet at thm annual meeting to b© held in April 1987 in 

Washington, D,G* One symposium, "Teacher Developmenc and 

Orgmniiational Change: A Case Scudy of Researchar/Praccitionar 

Collaboration,*' will Include the following papers, as further ease 

study aaeounts of the work of this projeet: 

"Teaeher- Initiated Instruetional Change in the Classroora" 
(Douglas Campbell, Teresa Curtis, Kathryn Zietlow, and 
Judith Hetherington) 

"Teaeher-Inltlated Staff Development and Professional 
Growth" (Beolqr Kirsehner, Kathryn Zietlow, Judith 
Hetherington, and Teresa Curtis) 

"Defining Roles for Principals as FaGilitators of Teacher 
Development and Organizational Change" (Richard Navarro, 
Ramona Berkey, and Franoine Minniek) 

The seeond proposed s^nmposium is titled "Teacher/Researcher 

Collaboration In Research on Teaehing: Models of Collaboration"; 

It will Involve an exchange of ideas among participants from our 

project and. from three or four other projeots around the country. 

The following Is a published article that Is based on our 

proj ect * 

Erlckson, F. (1986). Tasks in times: Objects of study in 
a natural history of teaching. In K*K. Zumwalt (Ed.), 
Improving teaching (1986 ASCD yearbook, pp, 133-147). 
AleKandriap VA: Association for Supervision and Curriculum 
Development. 
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Re femea s 



Campbell, D. , Raphael 1 , L, , & Zletlow, K. (1986, April? ^ ^ Psr- 
apaeClv®. diffarencsa and role conflicts in research -tf^sncered 
staff dev®lepm©nt. In M. Bro^ (Chair) , Teacher dey#L ^opmerie 
and organigaglonal changg , Sytspostua prasanced at t^fe= annual 
maating of the Ameriean Edueational Resaarch AssociacLion, San 
FranclSGQ * 



NavarrOp R* ^ Berkay, R. , & Minnick, F. (1986, April). The art of 
beeomlng an instructional leader, In M, Brown (Ch&l^) , Teacher 
dayalopmant and organizatignal ehange . Symposium pt^s =enced at 
Che annual meacing of the American Educational Resea^c^^h. 
Association, San Francisco. 



Torres, M. , Klrschner, B, , & Curtis, T. (1986, April), The 
taachar as active agent in rssaarch and staff develapm-_ent . 
liT H. Brown (Chair), Teacher deyilQpment_ and_orqan iJst _ zional 
ch4nge . S3nnposium presanted at cha annual meeting the 
American EduGational Reaeareh Aiiociation, San Frari^ts co. 
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COMMUNICATION, DISSEJCIIINATION , AND 
RESIARCH TPxAl ^ING 
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COMEiUNlCATION, DISSEMINATION, A^D RESEARCH TRAiNlNG 
The Comunlcaclon and DissemiriatiOTi UnU supports, suppl^ni „ancs , 
an^ eoordinaeaa the IRT's work In cwo important araas : (a) co ^ llec- 
tlQr^i, sjmthesis, and analysis of research on teaching and (b) dis- 
^efli£±nation of research findings, methodological approaches ^ _d 
an^lTTy^ag of research on ceachlng to chas% coneerned abouc educ^ a^cional 
itof tejovemenC * These two closely linked ^taai are the responsibr ilicy 
ot ^all IRT staff, and all IRT staff taka pare in the training of 
fu^l^are researchers - 



S yn th Qs is and _Aria_l y s_i of Re search 
Since its inception, part of the IRT'snission has been 
^Uf^slemant and integrate the work of its individual research pT^ojeccs 

resaareh analyses and syntheses aect^ides. These acelvi^ ^ies 
tti^LTLude discussion of how IRT resaareh flfldings fic together ith one 
ati^^^her and with those of other investig^tsrs at other insti^u^ =£ions. 



S vn the s t s_ and Ana lys is Mono grap h s 

The IRT has put out a numbeir ©f synchfliii and analysis pap^^rs in 
Monograph Ssrles, many of whieh have appeared as journal 
at^Laeles, chapters in books, or books. A book published this ^^all 
an^U^yses th© Impact of reforms advocated byeiriticism of aurretsit 
aiiu^^ation: 

SSedlak, K.W. , Pullln, , feeler, C. . aCuslek, P. (1986), 
^^l^assyoom perspectives on sch ool_refa£tn. New York: TeaGhii=ffs 
^^^olleg© Press* 

E%^Liler this year, the third edition of the Handbook for R^ siea^ych on^ 
lM fe=hlng featured six chapters based on iBUisearch and s^th^^sls 
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work (the Resaarch Series numbar or Occasional Paper number appears 
in paranchesas) : 

Brophy, J., & Good, T. Teacher behavior and student achievement: 
(O.P. 83) 

Clark, C. , & Peterson, P. Taachars' thoughc processes (O.P. 72) 
Erlekaonp F. Qualltativa methods in research on teaching (O.P 

ai). 

Faiman-Nemsar , & Floden, R. The culturea of teaching (O.P, 74) 
Good, , 6£ Brophy, J, School effects (0,P. 77) 

Lanier, J., with Little, J. Research on teacher education (0,P. 
80) . 

Phi Dalt^ Ka.ppa* s Center for Evaluation Developmenc a.nd Research 
publishes a Hot Topics Series to provide educators with collections 
of the "bast rasearch and practice" available on topics of wide 
current interest. Two works from the IRT Monograph Series were 
salactadj on the basis of information gathered from a poll of leading 
aducational organizations , to be included in Volt^a 11, Ef f ecttve 
CJLas ar e qni _Man ajpem g n t (1986): 

Brophy, J. Classroom organization and management (O.P. 54). 

Clark, C. , h Yinger, T^a hiddan world of reading: Implications 
for teacher planning (R,S, 77). 

An earlier synthesis and analysis arcicle by Jera Brophy racalvad 

AERA* s Palmer 0. Johnson Award for the best review articla publtshed 

in an AERA- sponsored Journal: 

Brophy, J.E, (1981). Teacher praise: A functional analysis. 
Review of Educational Research . 51 . 5-32 (O.P. 28). 

A partial listing of synthesis and analysis monographs from various 
projects follows* 

C 1mm s room StrMCmgy RmsBmrah 

Brophy, J.E. (1983). Conceptualizing gtudant motlvaetot^ (O.P. 
70), 
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Brophy, & Hannon, G, (1984). The fut-ur^ n f micTae.r^mT^^^r 

in t:he classroom (0,P, 78). 

Brophy, & Pucnam, J.G, (1979), Glassroom managemenc in the 

elementary grades. In D. Duks (EdO , Classroom management . (7Sch 
yaarbaok of th© National Society for the Study of Educauion, Par^ 
III) (R.S. 32). 

Consent Dmtmrmin^cs 

Schwille, J., Porter, A., Belli, G. , Floden, R. . Freeman, D., 
Knappen, , Kuhs , T. , & Schmidt, W, (1983), Teachers as policy 
brokers in the content of elemencary school machematics. In L, 
Shulman ^ G. Sykea (Eds.), Handboo_k_ of teaching and policy (RS 
113). 

EffmctivB Schools 

Edmonds, R.R. (1983). An overview of school improvement 
programs. E due a e 1 o na 1 Leade r sh 1 P . 4 0 C 3 j . 4-11 (0,P, 67). 

Scimnam Tmmching 

.Anderson, C.W. , S Smithy E.L. (forthcoming). Teaching science. 
In V. Koahler (Ed.)* The educator's handbook: A research 
persp_ective > 

reaciier EKplanation Projact 

Duffy, G. (1981). Teacher effectiveness: Implications for 
reading education. In Kamil (Ed, ) , Direction, in r_e_adingj_ 
^Mggj^P^ insrruct_lo^Q (30th yearbook of the National Reading 

Confarance) (O.P. 45). 

Duffy, 0. (1982). Ftghting off the alligators! Implieacions of 
research for classroom teachers. Journal of_ Reading Behavior. 14 . 
357-374, 

Duffy, G, , Ball, D, (1986). Instructional decision making and 
reading taaehar af faetivanass . In J. Hoffman (Ed.), Effective 
_t_eachln^of_ reading' _ Research _and practice , Incarnacional 
Reading Aasociatldn, 

Teacher FlmnnLng 

Clark, CM. (1983) . Research on teaching planning: An inventorv 
of the knowledge base (0,P, 66). 

Ocher 

Clark, CM. (1979). Flva faces of research on teaehlng. 
Edueattonal Leadership. 37 . 29-32 (O.P. 24). 
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One way in which the IRT promoCes synthesis and cricique of 
resesreh infarmmtion is by coordinating the Invisible College for 
Raaaa'^eh on Taachlng, an informal network of scholars conducting 
research in the field. The Invisible College had its origins in the 
NIE-sponiQrad National Conference on Studies in Teaching held in 
Washington, D.C*, in 1974 and smaller conferences held in San Diego 
in 1975 and in Austin in 1976 for investigators funded by NIE to 
conduct resaarch on teaching (primarily process -product research) . 

At the tlas, research on teaching t/as just beginning to coalesce 
as a coherent and continuing focal area of scientific investigation 
and opportunities for personal contact and professional interaction 
were especially valuable. Thaae meetings brought together many of 
the leaders of the field for what turned out to be productive and 
highly valued opportunities to share state-of-the-art knowledge and 
argue reEaarch prlarities and strategies. 

These meetings provided opportunities not available through 
existing machatilsms such as the annual AEBA meetings. Thm group was 
smaller and mora focused, there was more opportunity for Informal 
social contact In between scheduled meetings , and the meetings 
themselves emphasised interactive discussion of state-of-the-art 
issues. and resaarch In progress rather than reports of completed 
research presented by a single speaker addressing a largely passive 
audience . 

IRT conneccioq . To sustain the opportunity for researchers on 
teaching t© meet informally, Michigan State University's original 
Instttute for Research on Teaching proposal provided the 
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esCabllahmenC and coordination of an informal organization of 
researehers on t©aching. Borrowing an escabllshed soeloiogicaL carm 
for informal groups of scholars who shara few if any formal organiz:a- 
tlonal tlaa butt communicace with one another becauaa of shared 
seholarly Interests, the IRT proposal referred to the anvisioned 
organisation as the "Invisible College" for research on teaching. 
Since 1976 when the IRT w^ts awarded to MSU^ the Invisible College has 
been a continuing part of the IRT-s contributions to the field and 
has been coordinated by one of the IRT co-directors (initially Lee 
Shulman, and more recently Jere Brophy) . 

The format of meeting s. Under IRT leadership, the Invisible 
College has met each year for a two -day period immediately prior to 
AERA and in or near the AERA convention city. The emphasis on infor- 
mal discussion continued, with membership open to anyone conducting 
research or scholarly activity focused on teaching, i^e organization 
grew and flourished in ways that paralleled the development of the 
field of research on teaching itself, Process -product researchers 
Interested in linking teacher behavior to student adhifevement gain 
were Joined by other researchers employing a variety of methods Co 
address a variety of topics. By 1985 more than 300 Individuals were 
en the mailing list and 125^150 were attend^.ng the annual meetings. 

The continued popularity and growth of the Invisible College test! 
fies to its funetional usefulness to the members* The organization 
has been deliberately kept informal. There are no elective offices, 
honors or awards , or other extrinsic Inducements to partieipatlon. 
The organization functions as an informal mechanism for (a) inducting 
new saholars into the field by bringing them into contact with 
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established scholars; (b) suscaining Informal communi cation among 
eaeabilahad acholara ; and (e) providing a forum for activities such 
am diaeusslng the apparent implications of emerging findings, assess- 
ing current progress and logical next steps in scholarly rasearch, 
and dabating important conceptual and methodological issues, 

Shift to larger audience . Although the growth and diversity of 
the Invisible College were gracifying, chey incroduced problems thac 
eventually led to a reconscitucion of the organiEacion in 1985-1986. 
As meetings became larger, there was a shift from informal roundtable 
discussion with participation by most of the group toward presenta- 
tions made by a small group of presencers to a larger and mostly 
passive audience* Concurrent sessions were scheduled, but, with 
attendance at 125*150* most sessions were too large for spont:aneous 
Interactive group discussion. The organization also began to attract 
members who were primarily consumers of research and scholarly work 
on teachingj not researchers themselves. As a result, many sessions 
drifted into generalised philosophical discussions of implications 
and away from sustained attention to the research itself. 

Reorganization plan . In 1985 a commictee appointed by Brophy 
unanimously called for reaffirmation of the original purpose of the 
Invisible College and reconstitution of the membership to limit it to 
Individuals conducting research or scholarly activities on teaching, 
A two^pronged plan for accomplishing this was developed and then 
Implemented between the 1985 and the 1986 meetings, 

First J the organization was disbanded and a new organization 
fomed that required formal application for membership indicating 
cradentials and Interests in research or scholarship on the topic of 
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Ceaching (including teacher education). Graduate scudents and 
schol^ff.^ juac entering the field, need not have accumulated a record 
of publications, but must show training and interests to prepare them 
to conduct research on Ceaching. Membership in the new Invisible 
College Is approKimately 150, half the organlzacion* s size in 1985, 

Second- /stematic efforts were made to resocialize the members co 
sessions devoted to discussion and debate of atate-of ' the-art Issues 
in the field. For programs^ an emphasis was placed on highly 
specific Issues csncerning the concepcuallzatton, design, conduct, 
and Interpretation of research on particular scholarly questions . 

Mge tings of the new organization . This year's meetings were held 
April 14 and 15, 1986, at the Merldien Hotel in San Francisco. 
Members agreed that emphasis on spontaneous group discussion of 
state-of-the-art Issues in the field of research on teaching had been 
reestablishedp thus fulfilling the primary purposes of the meetings 
and avoiding unnecessary overlap with the paper sessions and symposia 
presented later during the hEBA meetings. Consequently, the policies 
followed In developing last year-s Invisible College meetings will 
also be used in developing future meetings. Next year's meetings 
will be held on April 18 and 19, 1987, in Washington, D.C. 

Working. _Directlv With Teachers and Other Researchers 
In this section we identify activities engaged in by IRT staff 
over the past 10 years. These activities include inser^lce work- 
shops, paper presentations, panels, symposia, and keynote speeches 
given by IRT staff members based on IRT research. ApproKimate 
numbers are provided^ Inclusion of the 1976^1981 totals allows one 
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Co gauge Che moat racent 5 years of IRT productivity relative to tl 



previous 5 years * 

Ty pe of Activity 

1976-81 1981-86 



Spaeahes , symposia and papar 
prasantacions 


302 


556 


Inservlee workshops 


71 


67 


Consultation asaiscanca 


40 


50 


Other (panels , eolloquia) 


25 


99 


Total 


438 


772 


lience 


N 


M 


Taachars and school admlniscratora 


19,729 


27,907 


Edueational researchers 


7,513 


18,084 


Teacher educators 


4,840 


15,977 


Other (polieymakers) 


2.268 


3. 227 


Total 


34,350 


65,195 



The above data summari^tng IRT activity can be looked at in 

various ways (see tables in Appandix) . For exampls: 

. . . Forty- three percent of all IRT diaaaraination activity in 
1981*1986 was aimed at public achool teachers and 
adalnistrators j an Impressive statistic for a research 
organiEatlan, 

. . . Dissemination activity has increased 73% in tha past 5 

years comparad to tha first 5 years, in large part because 
IRT rasaarch results have been increasing at a dramatic 
rata as research programs mature. The audianca has almost 
doubled from 34,000 to 65,000. 

. . . In tha 10 years of Its existence, staff members at the 

Institute for Research on Teaching have preaanted rasearch 
results to nearly 100,000 teachers, administrators, 
educational reaaarchera, and teacher educators. 

* , , In the state of Michigan alona, IRT rasaarchers raachad 

over 20,000 taachars and atoinlstrators in school diacrtcta 
and state organizations from 1981-1986, a tenfold increase 
over 1976-1981, 
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In addition to making presencacions of Chelr own work, faculty at: 
the Institute also provld© research leadership chrough cheir involve^ 
mant in the journal aditorlal process. IRT resaarchers currently 
ser/e on the editorial boards of over 20 different Journals. 

A s_s 1 s _t an c m _t_o __T e a eh e r s 

Many taachera and administrators have bean indirectly inn 
by IRT staff through formal dlssaminatlon ef foils. The American 
Federacion of Teachers, for eKample, conducts a national Inserviee 
training effort that draws heavily on IRT research findings in making 
recommendations for effective teaching practice. The Middle Cities 
Association, a consortium of 20 urban school districts in Michigan, 
has used IRT research in a two- to three -year professional develop- 
ment effort involving 200 elementary school principals (funded by the 
Kellogg Foundation and the Fund for the Improvement of Postsecondary 
Education) . School improvement efforts underway at a number of sites 
nationwide (including Norfolk* Virginia; Jackson, Mississippi; and 
Speneerport, New York) are based In part on IRT school and teacher 
effectiveness research* 

Local teachers have learned to be more analytic about using 
rsseareh to Inform practlee through participation in IRT's 
Conversations About Teaching group. In May 1984, a group of 
experienced teachers said they wanted opportunities both to explore 
issues In education (as well as Issues in their owi lives as 
teachers) and to heighten their o^ awareness of what they know as 
experienced teachers and of how they learn as professionals. They 
joined an existing IRT discussion group (the Teacher Collaborator 
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Forua) for monthly convarsacions beginning in October 1984. The 
group, Ineludltis the IRT teacher collabQrators , several researchers 
and taacher education doctoral scudenta, and about 20 ceachers from 
surrounding sehool districts has focusad on praccical uses of 
research , 

Tjeachers Def_inin^_Endurijig Problems of Practice^ 

GonBiatant with the IRT's continuing comnicment to involvement of 
practitioners In all aspects of the ongoing research program, the 
Teachers Defining Enduring Probleras of Practice Projecc brought 
together a group of public school teachers and teacher educators to 
identify information and Insights good teachers need in order to do 
their work better. The main purpose of the activity was to explore, 
with experienced, good teachers, two major questions: (a) What do 
expertenced teachers need to know more about in order to become more 
affective teachers? and (b) Wiat are the situational factors in 
schools that contribute to or hinder their profassional growth and 
their ability to teach affectively? 

Coals . The activity was saan as a logical eKtension of efforts 
10 years earlier to define the enduring problems of practice. In tha 
first year of the IRT' a existence, Co-director Judy Lanier met regu- 
larly with the first IRT teacher collaborators and seven elementary 
school teachers to identify and define tha issues and clrciimstances 
that ware for them the "enduring problems." Now, after 10 years, and 
a knowledge explosion due to research on teaching, have thasa prob- 
lems truly endured, or have they been replaced as the principal 
concerns of teachers? Do elementary and sacondary teachers Identify 
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the mamm sac of problems? Do chose problems presenc themselves wtth 
equal uffganey In Glaasrooms in different: settings, with dlfferenc 
populattons , In all grades and subjects? 

Proeagg , For che discussions, 7 Caachors, toga char with 4 IRT 
tgachar eollaborators , ware aalactad from among more than 80 nomin- 
atad as "good caachers who ara thoughtful and articulace about their 
work and IncaresCed in diseussing problams of caaching.'* Care was 
cakan in the selsccion process co ensure a broad cross -section of 
Michigan publie school settings , alamentar/ and secondary grade 
lavels, and subjaet matter interest and exparcise, buc there was no 
effort to sacura a rapresantative sample of caachars* The ouccomfi 
was not Incendad Co be either a compilation of the views of diverse 
individuals* nor a survey of the thinkins of a representative sample 
of Caachars; rachar, it was to ba a sat of cricical issues, defined 
through a procass of debate and analysis. The 13 teachers ware 
joined in their deliberacions by 2 IRT sanlor researchers and a 
Michigan Stats Unlvaraicy Caacher educator. 

Over Che course of the six^month period beginning in August 1985^ 
the group angag#d in tntansiva discussions to identify and define 
both (a) what mors they neadad to know in order to improve their 
practice and (b) what factors in schools contribute to or hinder 
their profasslonal growth. In successive sasstons, the group 
dofinad, refined^ categorized, and alaboracad their concerns. These 
axperianced, good teachers calked with passion and eloquence abouc 
what additional knowledge chay needed about subject matter and the 
teaching of It, about students, about the relationship of the broad 
goals and funetloni of schooling co their classroom practice, and 
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abouC Chelr own professional growth and the characceris tics of their 
workplmea that foster or it^ibic their efforts to improvs cheir 
praetice , 

Parspectlves on studentj > Since tha cantral task of caaching 
raquires taaehars te halp all studants laarn while working with chem 
in groups, taaehars look at thair students from a variety of 
parEpeetives . To experienced teachera p students ara simultaneously 
learners, individuals, and members of a group (or groups). The theme 
of student diversity cuts across these parspectivas , compelling 
teachers to observe and deal with similarities and differences 
batwaen and among their studants. Eaoh of these perspeetivas implies 
a knowledge base and a sat of eons iderat ions in planning for and 
dallvaring instruotion. As tha group defined their knowledge base, 
they described in detail not only tha richness of thair considera-' 
tlons, but also the kinds of Information and knowledge they felt they 
lacked- ^knowladga that would allow them to teach mora eff actively. 

Subject matter . Helping diverse studants learn raquiras a 
quality of subject matter knowledge that would free tha teacher to 
foetis on students* sense making. At all grade lavals, the teachers 
insisted they truly laamed their subjects only by teaching them- -but 
teachers in all gradas still felt gaps in their subject matter knowl- 
adga. Tlia group did not attempt to dafina the basic subject matter 
knowledge taaehars need, but in analysing occasions whan they needed 
to draw on a deeper level of subject matter knowledge, they outlined 
eatagories of teacher decisions in which subjaet mattar knowledga 
plays an important part, 
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MulelT^la goals of schooling. Taachars sKprsi^^d aCrang concerns 
about cheir ability to provide quality education an equitable 

fashion to all childran, in the face of various o^ts Ida interference 
on their autoTiQ^ in the elasaroom and desplta Eh=^ variety of non- 
aeademie funeciona they are expacted to parfori, Prom their ex» 
parienoes , the group daflnad olassroom implieaEloff^^ of social and 
policieal prsssuras from fadaral and state mandate ffoffl various 
QonstiCusncies ' views of what should and should oe taught, from 
budgatary oonstraints , and from test-driven aceouff^^ati illcy efforts. 
They analyzed tha multiple nonaeadamlc tasks and ^"^n^cions that 
oompete with aeadamio instruction for classraoi ci=.ae and attention, 
sueh as monitoring students' health needs and ^ls?u^rabilitias Co 
abuaa, providing informal counseling, and perfora^^g various 
raeord-keeping Casks as required by buildings dli^^ieCi and state. 
And they debated issues of equity in the elaisroD^^ giv^n the larger 
patterns of educational and soeietal inequity, 

Teachers' prof ess i_onal_ g rowth and classroem e . Experienced 

teachers are keenly aware of their own needs for^^rsonal and 
professional growth ^ and of the situational factp^^ In schools that 
Inhibit or promote their development, The group «^^tagorl^ed and 
defined factors In their workplace and worklifi efc^^t have important 
ramifications for Improvement of their pracclci, ^Th^s^ include 
organizational factors such as the physical anvlr^^^ant, labor 
contracts, time allocation in schools; climatg toirs such as 
personal and professional power/status/rolea Qffe^aclieffs, institu- 
tional norms and support for growth; and perioiiil Qualities such as 
self -motivation and eonmltment. Drawing on thilf ^wm eKperienees, 
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the group ralaced each of thes© factors directly to their own efforts 
CO laprove cheir practice; they suggeated that a better underscanding 
off these relationships would lead to the enhancemant of ceaching and 
learnitig In all our schools, 

C_o.nclu_s ions . The goals, the processes, and the c .tcomes of this 
activity have implications for researchers. First, experienced 
teachers and researchers share concerns about students, subject 
matter, and teacher decision making in the face of multiple and 
conflicting gosls of schooling, Resaareh on teaching should focus on 
these areas. 

The activity also highlighted differences in the language of 
praccltioners and researchers, In the priorities the two groups 
assigned to various issues, and in the relevance they attributed to 
effective teaching of structural and situational factors in schools. 
Involving practitioners In deteraining the directions of riisearch 
facilitates the likely Impact on practice of that research. 

Finally p the activity can be analyzed as a prototypical interven- 
tion with several of the characteristics eKperienced teachers Identi- 
fied as necessary for the anhancement of their practice and promotion 
of their profassional growth. The power of the activity is revealed 
In the determination of the group to continue after Its task has been 
completed, 

Colloqula 

During the academic year colloquia are held almost every week at 
tha IRT, Colloqula serve a variety of purposes: staff make presenta- 
tions of their work; visitors give updates of thalr empirical f Ind- 
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ings and try out new concepClons for unders tandins teaching; vlsiclns 
scholars who are senior researchers of national status (selected by 
Interns and training esordinatora) make formal presantations . A 
great deal of collegiality among reaaarehers and research projects 
arises from these eolloquia, which contribute greatly to the IRT's 
rasearGh synthesis and analysis aetivities. 

From 1976-1986, nearly 225 colloquia were held at which IRT scaff 
members and visiting acholars presented their work. The IRT haa 
conducted a number of thematic colloquium aeries beginning, in Spring 
1979 with a four-part series on reaearch methods and their relation 
to teacher education. In 1981-1982 a two* term series on reading 
comprehenaion inatruction waa conducted in collaboration with the 
Center for the Study of Reading at the University of Illinois. These 
were videotaped and used in graduate courses at both ina titutions . 
Written versions of the talks ware publlahed in the Lon^an-s aeries. 

A series of honors colloquia started in Winter 1984, for winners 
of a special HSU seholarship for undergraduates who major in science 
teaching* The course, for which these winners received credit, was 
open to the general public, In Winter 1984 the topic was "Problems 
and Fossibllitles of Science and Hathamatics Education-' and speakers 
included IRT researchers and other MiU faculty. In Winter 1985 the 
course was "Students and Their Teachers: Understanding What and How 
Students I^arn In Schools." In Winter 1986 the course was entitled 
"Learning to Teach: Understanding Preserv^ice and Inservfice 
Education. " 
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Influence on Teacher Education 

A clos©, eollaboracive relatlor- ihip has been established between 
the IRT and HSU*s Cellasa of Sdueatlon, a relaclonship chat is parclv 
structural In nature. IRT faculty are assignad part cima (usually 
half tima) to their rasaarch projacts. As part of the remainder of 
their assignmanc, most IRT faculty Caach in one (or mora) of the 
college's teacher education programs. Instructional aetivity of this 
sort links research and practice and ensures that prospective and 
returning tsaehars are exposed to the most current educational 
rasaarch. Michigan State's model teacher education programs continue 
to anjoy national visibility, with teacher educators from other 
collages across the nation and world visiting the College and IRT 
regularly to learn about these efforts. Many Insarvice teaehars take 
graduate classaj from IRT resaarchars and thus benefit from the most 
up-to-date information that rasaarch on teaching has to offer. Other 
teachers leam about IRT and other research on teaching through 
Inservice workshops conducted by IRT staff. 

In addition to these powerful but informal links to taaehar 
educators i a monthly seminar involving faculty members from other 
colleges of education throughout the state is conducted to consider 
the implications of IRT research for teacher education. At the 
national lavali several IRT staff members have played a key role in 
the Holmes Group Consortii^ which has Issued a report ( TQmorrow'_s__ 
Teaehars ) to reform teacher education programs across the nation. 
Consisting of deans and faculty members from the country's leading 
research institutions* the Holmes Group is funded by the Carnegie 
Corporation and Ford Foundation and the U.S. Dapartment of Education. 
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tjritlng f or _Dlver5e_ Audteng-es 
In «his seetlon, 1976-198S IRT products are tallied, including 
artteles published in professional Journals, IRT monographs (i.e., 
Raseareh Series and Oeeasional Papars), books and monographs, and 
chapters in book^ . These cotals do not include papars presented at 
various professional meetings; chase wera included in the Cables 
discussed earliar. 
Type of Product 

1976-1986 

fubltcations in professional journals 161 

Books and monographs 15 

Chaptars in books 91 

IRT monographs (i.e., Research Saries 

and Oeeasional Papars) 281 

An IRT publieations list chac cross-references IRT publications 
and papers published by IRT rasaarehers in journals and books 
indleates that 37% (or 85) of IRT monographs also have appeared in 
journals and books subsaquent to IRT publicacion (sea Appandix) . 

As of Septambar 1986, 227 IRT publications ware available through 
the nationml ERIC systam, and 15 more have been submiccad but are not 
yet available. ERIC makas IRT dociJments available in paper copy and 
in microflchap aupnantlng tha IRT*s own discribution system and 
keeping th© publications parmanantly in print. The IRT Publications 
Catalog eontlnuas to cross -raference IRT publication ntunbars and ERIC 
doemaant numbers, thus giving eacalog users access to the reports 
through either distribution system. 
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PubllgM&lMg. In JournalS-and.Bpo.kg 

IRT staff publish thair research results In a wtds %^ariety of 
both resaarehar- and practitloner-orienced journals and books. 
Exainples of the researeher-orientad Journala that featurs IRT 
rasearch include American Educacional Rasea rch Journal , Anierican 

_EdUGaClQn , Anthropologv and E ducatton Quarterly , 
Curr icu3,uin_Inqut^ , Educational PsvcholQgign , The Elementary School 
Jo^Mlt Journal of Currteulujii Studies . Journal of Educacional 
IS^^fihalSffl, Journal off Reading Behavior. Journal of Research in 
gcAeQce Teaching , and Teachers College Reeorrt EKamples of 
praetttioner-oriented journals that frequently carry articles by IRT 
researchers includa Arithmetic Teacher. Educacional Leadership . 
J Quynal of Ta aehe ^ Educat 1 on , Language Arcs . Phi Delta Kappan . 
Raadtng Horizons. Reading Teacher , and Theory into Practice . 

IRT Monograph Series 

Bacausa of tha langthy lag time Involved in publishing In 
journals and books, IRT rasearchars need a way to make their rasaarch 
findings and Ideas avallabla mora quickly. The IRT Monograph Sartas 
wara craatad far this purposes Reports of IRT empirical rasaarch are 
in tha Rasearch Sarias; research synthases , reviews, and analyses 
appear as Oecasional Papers; and raports of IRT- sponsored conferences 
ara in the Gonfarence Series. 

The veluma of new monographs has picked up considerably over the 
years. The 10-y#ar total Is 231, but In tha last six months alone » 
23 papers have been publlshedp 6 are In prass, and 2 have been 
submitted for publication. The new papers accompany this raport. 
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Manuals . The IRT has pfoducad several manuals which have proved 

Co be popular for practitioners. Brophy*s Soclallztng scud^^nr. 

mot: |vation to learn (R.S. 169) was ordered by over 1100 readers of 

NEA Today, Michigan Sehool Board Journal , or Learning ' 86 , Another 

manual helps taaeheri with elamanCary reading groups : 

Anderson, L.M* , EverCion, CM., & Brophy, J.E. (1982). 
Prtncip.l.ea _o_f._sniall_^y Qu p readlna ins tructton In elejnentarv 
reading (O.P. 78). 

A see of modules for scianee teaehars ineludes caaching 
materials : 

Anderson* C.W. , ^ Smith, E.X-. (1983). TjcanSDarenctes on light : 
Teacher's manual (R.S. 130) . 

Bishop, B.A*, Roth, K,J,, S Anderson, C.W. (1986). Evolution bv 
natural sele o t Ion; A ._CQaching_ _mp_dul_e (O.P. 91). 

Bishep, B.A. , Roth, ^Anderson, C.W. (1986). Respiration 

and nhQeo_smthesls • A teaehing_ module (0,P. 90). 

Brehm, , Andarion, C.W, , le DuBay, J. (1986). Eeol ogv: A 
teaching module (0.?, 94). 




Eaton, J., Sheldon, T.H. , ^ Anderson, C.W. (1986). LlRht; A 
teachin f module (O.P. 92). 

HQllon, R.E., ^ Anderion, G.W. (1986). Heat aiid temperature: A 
teaehlng module (O.P. 93). 

A manuml to s©t up a writing program in elementary and middle sohools 

stresses the eanneetlon bstwean reading and writing: 

Raphael, Kiriohnir, B.W., SEnglert, G,S. (1986). Test 

strueture IngtmietlGn withi.n_prQoess --wricing, elasarooms : Manual 
for Instruetion. 

Another manual Is b©ln| prepared on raciprocal teaching, with a 

Vygotsklan-based teEehgr-raedellng approach to Instructing slow 

readers . 

D istribution . Cempllmantary copies of IRT publications are sent 
to the IRT and KSU llbrarlas, t© OERI, and to the newly established 
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North Central Reglon^&l Educational Laboratory. Members of che 
ad-^lsory pMQl ©nd tH^e direetorata recelvs abacracts of all IRT 
publleatians and may request single copies withoac charge, Compli- 
mentary copias ara a%^ailablg, on a singls'copy basis, c© all IRT and 
MSU Collage of Educatelon faeulty. OChif copias axe sold at cose. An 
averaga of 4000 public eaciona per yaar hm baen sold and another 1000 
par yaar distributed without charga . 

Longman, Ho_no_^r aDh_ 5 ,1 a s 

To provide a pubL ieation outlet foi book- length manuscripts 
(a.g,, reports of m^J or studias, sdltad itate-of -che-art volumes, 
axtensive reaaarGh gy — nthesls and analysli papers , ate,), the IRT has 
spo-nsored a sariea Monographs in Rajiireh on Teaching published by 

Lon^an, Ine. 

IRT laadarshlp ba. long been awafe Ehab, aluhough the fiald was 
ralatlvely wall garvt <i by a variaty of risaaroh journals, it lacked a 
visible publication o-^tlet for book* letigth manuscripts (e,g., raporcs 
of major studies, adl ^ed state-of 'Che^art volumei , exter n Ive resaarch 
syn^hasls and analyst ^ papers > atc.)> ConiequentLy, during 1979 and 
1980, a plan fo^ th^ dsvelopmanc and sponiorship of a monograph 
series was eraatad dlscussad with siviral potential publishers. 

Negotiations evantu^l T.y reached successful conclue ion with agraeraent 
by Lon^an, Ins., to -^^ubllsh tha voluaei in the series. 

IRT sponsors thm ^sarlas by providing idltoriaL review and assis- 
tanee in manuscript d^^valopment through in adttorLal board appointed 
and ehaired by ona of tha IRT co-direocsfs (orlgitmally Lea Shulman, 
and more reeently Jet^m Brophy) . The original agreefflenc with Lon^an 
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^Bl~^md for potencial authors to subffll^t a prospecEui to the chair of 
the editorial advisory board who woul^d screen it; for appropriaceness 
for the serias (e*g. , ascertain chat ic was a aonograph- lengch 
^eh^larly work on teaehing), and If ^so, would eirculace cha prospec- 
tus thm board members for raviaw* Vhen consansus ©f cha edicortal 
baft— rd favarad publieatlonp Longman wc^uld lat ft concracc Co che 
aufcfci.or(s) and a mamber of the aditQri_al board would ba assigned Co 
VotlisC with the auch©r(s) in davalopin^g the manuseripc coward final 
tat^m (m.g. i to serve as a "friendly" external reviawer and source of 
aug ^g eg cions ) . The auchor(i) would cl^sen work witb scaff of Longraan co 
qjqV^^ the completad manusefipt to pubL^ icaCioTi* 

Fourteen manuscripts were publlst^riad between 1^81 and 1986 under 
tbt^s agreement with Longian. The au^^hora and cidas of the publica^ 
tio^is in the Longman serias ara as fc^lloM: 

Brophy , J . E , ^ S Evercion , C . H . ^gtudent c haracteris tics and 
t eaching . 

Philips, 8*1, The inviiible _cul:^^ure : _ Go i tiniunlcation in el^ssroo^m 
and a OTmnun i t v on tha Warm _Spr_in£^s__I n di an^ _Re a ary a t ion . 

Cooper, H*M". , & Good, T,L. PyCTtaLLion grows u p: Studies in the 
expactation communicatian flroo^e i^y . 

Good, T.L, , GrouwSj 0,, &l Ebmeta^^, H. AQCive [Hathematics 
teachiJi^ . 

Slavin, R.E. Cooparatlvs learnl n^^ > 

Cahan, L.S*, Filby, N., MoGutohe^sn, G., 6i Kyli, D.W. Class siae 
and instruction . 

Cuaiek, P. A. Th^ a^aUt ariayu id^al and ehe American high scho^ol . 

Cuban » L * ^ow tea e> |ari tau^ ht j^ _ Gonstang-V and change in AinarLcan 
elassrooms! 189Q^;9aO. 

NatrlallOp G. , ^ Dornbuioh, S Teaehe^ avaluative standards 

and sfeudMt effortg* 

Flshar, C.W, , & Berllnef, D,S. ^arspectl-VaMn instructional 
time . 
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Larrivee, B. E f f e e_ cl ve t e a ch Im J:d t sue a e g f i n ^ _^ < ^ g ^ ^ ^ '[^^^ 
Morlne-Dershlmer, G. Speakln^^ llstenlnp; ^ anH Xearnln.R^ Itl 

Spencer, D.A. Concemporarv women ,. e eachers: Balancing _s cDc ^q1 and 
h Q TO B , 

Ashton, P.T^p & Wabb, R.B. MaMn£ i differenc e : Teachert ^ ^ sens^ 
of e££lgaey and student achievemetie . 

In the pravieuB progress report , it wag noted thac Longmaf^ had 
deGlded to phase out this monograph ieriss desplce poaitive c^l^clcal 
response to its volimes , as part of a decision to phase out tea ^ 
trade -book operations in education = Cotiaiquently , we sought ^popor- 
tunltles to continue che series with anothar publisher and s^^a^ral 
publishing companies did eKpress Interest, In the meantime, ^o^wever, 
Longman appointed a new education ediCorj reconsidered its prio^rities 
in the field of education, and expressed willingness to reooii#L__der 
continuation of th^ series, Negocia.ci©Tis eventually produced new 
agreement that will allow the series to conctnue with the Ba^0 
essential charactarlsttcs <IRT sponsorship, monographs on raa#a^reh on 
teaching as the content focus, and pe^t rsvlaw by an editorial board 
composed of leading researchers in th© field as the basis for 
approval of prospeetl submittad for coniidaratlon) but with ^ments 
that make It somewhat more attractive for the publisher (sllgt^t^ly 
reduced author royalty rates and a publlihir*s option concerTiirL^g 
whether or not to let a contract and follow through with pub lie nation 
of potential volumes approved by the advisory board). An aip#e ^ially 
welcoma feature of the new agreement is i provision for r^laa^^ ^ of 
subsequent volumes In paperback as w^ll as hardback versions , The 
advise^ board for the monograph is preiancly being res true tu^i ^d, and 
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revlew^ing of prospecci for fucure volumes In the series will resume 
shortly. 

Columns 

IRT research constitutes a rieh source of useful information for 
praatitioners , The IRT editor has written columns on research on 
Ceaching for a variaty of educational publications. From 1981-1984, 
the IRT editor wrote a eolumn for Educational Leadership . tha Journal 
of the Assoeiation for Curriculi^ DavelopmenC, describing research of 
interest to school administrators. In 1984, a similar column began 
for the Mich tgiLn_S ch o_o 1 B_o a r d J o ur na 1 . Until It eaasad printing, a 
monthly IRT column appeared in McREL* a publication **What's New in 
R^," lET columns have also appaarad in the Am a r 1 c a n E du c_a t a r and 
NEA Today . 

IRT go^unj^catlon Quarterly 

The IRT__C ommun 1 e a t i^n Quarterly (combination magazine/tabloid) is 
one way of raaohing the practitioner audience by stressing results 
and implleations rathar than the rasaarch process. Written with busy 
practitlonars in mlndj all the artielas ara claarp concise * and 
nonteehnieal . 

Three regular issues are produced and distributed on a compli- 
mentary basis each year. The IRT Publications Catalog serves as the 
fourth Issue « Each regular issue of tha newsletter contains ona 
artiel© daaltng with tha IRT as a whole (e.g., the intern training 
program, taachar collaboration) * an announcamant of recent IRT 
publicmtlons , a columi written by a taacher collaborator (recant 
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ccl^ns have focused on incelligenc use of research findings by 
caachars), and feur to si% research articles. The research articles 
eichaf discuss the rscent findings of an IRT project, review an IRT 
publication, or report an IRT colloquium. 

Nearly 10,000 people » representing all 50 states and over 20 
foreign countries » receive IRT Communlcatian Quarterly . Our actual 
readership is much higher, though, because many people share the 
newsletter with their colleagues. Education editors who receive IRT 
Commup 1 c a 1 1 on Quar t g r ly sometimes list IRT publications in their own 
magazines, journals, or newsletters. ^ey also reprint articles so 
that IRT research is disseminated much farther than we could 
deliver. A 1984 survey of IRT Communlc at ion .Quarterly readers 
Indicated that 22% are K»12 teachers, 25% K-12 atolnistrators , 23% 
are teacher educators, and 10% are researchers. Other groups 
reprasanced are education editors ^ students, librarians, R&D 
Centers, state and federal government officials. In 1985 when 
readers indicated whether they wished to remain on the mailing list, 
the eomnents received were overwhelmingly positive. 

Notes ^-Ngws 

The IRT publishes a newsletter. Notes & N.ews_ . to keep those 
affiliated with the IRT Informed about its progress . Notes oi_News is 
sent fortnt^tly to all IRT staff and others who have asked to 
receive it. At present, we have ©vet 400 subscribers. Each issue 
contains brief items about IRT events and the professional activities 
of IRT staff- Each issue also features an article about either an 
IRT research project or colloquitM presentation. Notes SE_Newa Is 
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read (completely and quickly) by mosc If not all IRT scaff 
Ic serves as an aff active and efficient method co keep staff 
of racenc dav®lopments across the projects. 



Re 5 e arch _Tra in i n g 
Research on ti*aching is a very young field. Over 90% of the 
schclars who consider themselves researchers on teaching coday w^ere 
not doing research on teaching in 1976 when the IP.T began its work. 
A decade ago ^ the idea of a separate division for research on 
teaching and teacher education within the American Educational 
Research Association would not have occurred. Now research on 
teaching is widely regarded as one of the most productive and 
important fields of educational research. IRT*s research training 
efforts hc.va been an important part of building this new field of 
inquiry. 



The Training Challenge 

In 1974 the National Institute of Education identified the 
improvement of teaching as an essential component of its efforts to 
strengthen American education. In the following year, the NIE 
Identified the scholars who ware Uoing significant work in research 
on teaching and brought them tagether for a series of meetings in San 
Diego. Only a hriidful could be Identified and none were minority 
researchers. Thm meeting was the first time researchers on teaching 
had assembled to discuss each othar's ^?ork and Co consider collec- 
tively futura directions . 
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Noc only was the nmnber of researchers on teaching small when che 
IRT began its work, Che disciplinary perspectives brought to bear on 
understanding teaching and how it might be improved and the methodo- 
logical approaehas employed in research on taaching were extremely 
narrow. Most rssearch on teaching was done by psyehologiscs trained 
to study learning and eognition. The methodological approaches 
employed ware even more narrowly eircumseribed. Low inference 
measures of taachers' behaviors based on scructured classroom 
observations were corralated with student acnievement in studies of 
natural variation. Soma of this early work made Important concribu- 
tlons to our understanding of teaching, but building a knowledge base 
on teaching that can support eomprehensive educational improvement 
requires a muoh mora catholic and comprehensive research and develop- 
ment agenda. 

In short, 10 years ago when the IRT set out to build a knowledge 
base on teaching that would support improvemencs in education, the 
goal was clear but the challenges were great, Huoh mora than a 
promising rasearch agenda was required. Additional scholars were 
naadad to pursue that agenda. The hope was to build a new flald of 
Inquiry! a fiald that would draw upon a variety of disciplinary 
perspectives and mathodologlaal approaches in pursuing new under* 
standings of teaching. 

From the beginning, the IRT sat about tha cask of attracting some 
o. the bast minds in the social sciences to pursue the Institute's 
rasearch on teaching agenda. Excallanc practitioners were also 
recruited. Whila successful , these efforts were necessarily 
incomplate. If research on taaching were to become a flald of 
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t^nqulry in its own rlghc, making the concributions to knowledge 

^-^nvisiqnedj a new type of educational researcher would be required, 

addresa this need, the IRT began Its research training efforts 

^^wlth the follawing goals: 

To identify and recruit bright new people from a variety of 
acadamtc backgrounds and cultures Into careers in research 
on teaching. 

To structure and augment their Individual programs of 
advanced graduate study to ensure strong academic grounding 
in (a) the disciplinary perspectives important to research 
on teaching and (b) the mechodologlcal approaches that might 
usefully hm applied. 

To provide research internships and mentoring that intel- 
lectually and emotionally engage them in IRT's unique 
learning community: focusing on enduring problems of 
practice, recognising the clinical components of tsaching, 
and collaborating with practitioners. 



To assist them in taking their 
researchers of teachinr and in 
the field. 



place among productive 
becoming future leaders in 



F'^ree Interrelated and^arti ally QverlaBaing_PrQ-^raTn,a 

"To prepare research on teaching personnel at the graduate level 
[ as one of several means of research dtssemination] was one of three 
OLoaLjor missions given to the IRT when it began in 1976. In response, 
t^hree formal programs of research training have been initiated and 
a completed, two at the predoctoral level and one at the postdoctoral 

Pgedoctoral progr am! The first five years (1976 - 1981) . During 
L=ts initial year of operation, the IRT recruited 23 currently 
^^nrolled doctoral students from education and the social science 
&mraas to become research Interns, 'Hie criteria for selection 
l^ncluded aeademle promise and comitment to research on teaching as a 
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professional career choice. These initial interns wera in various 
stages of having complated a doctoral program. All parcicipat^id in a 
weekly noncradit seminar chat covered a variety of topics related to 
rasaarch on teaching, most of which were presantad by the incerns 
thamsalves* All served as graduate assistants on an IRT project- 
(approHimately 18 hours per week). All were expected, as a part of 
participation in '^he IRT training program, to do their disser cation 
on some aspect of research on teaching. 

In subsequent years, modif icatlons were made to the program. The 
frequency ©f the noncredit seminars was reduced and finally they were 
disconCinusd. A program of visiting scholars from other campuses was 
initiated. Modest support for Interni te participate in professional 
meetings C^*g-f Che annual meeting of the American Educational 
Research Association) was initiated. The number of interns in 
residence at any one time was gradually reduced in recQgnition of the 
heavy demands of providing research training, both financial and on 
senior researcher time. 

Postdoctoral program (1979=82) . In 1979 the IRT expanded its 
formal training efforts to Include a postdoctoral program. The goal 
was to increase the number of minorities and women in ^ha field of 
research on teaching. Many of the program's design features were 
motivated by earlier eKperlences with the predoctoral training 
prograOp Andy Porter , who was directing the prednctoral program, was 
Joined by Jacquie Ntckerson in designing and coordlr'ating the 
postdoctoral effort. 

PostdQctoral fellows were drawi from three distinct populations 
to participate in the two-year program: faculty from Morgan State 
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University, a craditlonally black Institution; f acui. from Michigan 
Stata Univarstcy; and recent Ph.D. tecipiints racrUi^^sd nationally. 
Participanta were in rssidenee full time on the MlGhi^gan Stace campus 
during the first year of the training sxperienca. -fa^^y began 
research collaboration with a mantot, partieipated a specially 

deaignad reiaareh seminar, iutafaet^d vUh visiting ^^^nolars who were 
minority rasaarehars , and parrleipated Informal cOu^s rework. Heavy 
emphasis was given to taohnieal writing, In their a#^^ond year of the 
training axperianes, fallows began (or raCurnad to) fu^ll-eime employ- 
mant while eontinulng to collaboraca with thair IRT i^t^ntor. 

Through the program's three encaring eohores , Is p ^soa tdocCoral 
fallows wara introduead to eareara tn riiearoh on t^^o^hing. Thirteen 
of tha partlolpanta ware minoritlas and t:wo ware whiC%= f emalea , 
Whila rhaaa nuabara may aaam small, th% Umitad ni^b^^^' of parsons 
apaeializing in raaearGh on teaching and tha almost ^^^tal lack of 
minoritias aaong them arguas to tha contwry, The p^t«itive impact 
upon IRT's learning community was naarly ii great. P^^rlng the 
three^year period in which postdoctoral fillowa wets LjLn rasidanca at 
the IRT, not only was their own presenca filt but ducting the aama 
period p virtually every nationally visible minor ity #dauaatlonal 
researcher came on campus as a part o£ thi visiting #^^liolars program. 

Pradoetoral progra m- Tha second flvg^Viars^ f 1981 ? ^ 1986) . For ita 
second five-year contract with tha fedaril govarnffleti^, tha IRT 
designed a naw pradoctoral program for research trai^iL^ng. Tha 
training axparlenees for this program riflicted Im&^Oh^m laamed from 
both of the Institute's aarller training iffo^ts an^ Vrw^s daaignad and 
coordinated by Porter and Nlckarson. 
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The craining program complemenced and extended each 



intern' s 



program of d©ct:oral study. As In the case of the earlier training 
efforts p a carefully supe^ised and structured research internshio 
with an IRT praject fonsed the core of the training experience. 
Interns also partleipated in special noncredit seminars on reaearch 
on teaehing and interactad with selected visiting scholars from 
across ths nation. 

Several important changes from the earlier training efforts were 
introduced. Recruitment was proactive. Individuals were first 
selected to become IRT interns and then admitted to a program of 
doctoral study- Thus, each year a cohort of new interns began their 
doctoral study at the same time that they began thair internship in 
research on teaching. The power of recruitment was strengthened by 
offarlng a three-year program with financial support promised for 
each year. Finally, a much ^reater emphasis was placed upon develop * 
ing professional writing and speaking skills and in practicing those 
skills through publication and presentations at national professional 
meetings, 

Sonfoinnal training. At the IRT, research training for graduate 
students has ©xtsnded well beyond the formal program boundaries in 
two ways. First, many more doctoral candidates participated as 
graduate assistants In IRT research than the limited number of 
interns. All of these graduate assistants profited professionally as 
well as financially from their collaboration with IRT senior research 
ers and teacher collaborators. Many of tham Jointly published with 
senior resaarchars and made presentations of IRT work at national 
profesglonal meetings. Second, all IRT senior researchers have 
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academia appolntmencs in cha untvorslty and teach In addition to 
eonduccing lET rosaarch. As a result, IRT research philosophy and 
raseareh results permeate doecoral study in the College of Education 
(and to some aHtant beyond the Collage of Education to progranis in 
economies, anthropology, sociology, and medical education). 

Nonfomal research training has also occurred at the poscdoccoral 
level. Two or three visiting professors tj^ically are in residence 
at the IRT at any one time. The length of stay has varied from as 
short as one month to as long as a full year^ Visitors have come 
from a variety of fields, not just researeh on teaching, and from 
across tha nation as wall as internationally. During their stay, 
these visitors have Joined IRT*s intellectual community, interacting 
with projacts and staff, and partieipating in IRT colloquia. 

Teacher educators form yat another idantif iable group that has 
benefited from nonformal IRT research training. From the very begin* 
ning, the IRT was designed to be an integral part of the College of 
Edueatlon^ not apart from tha college. Senior researchars* of fleas 
are located with the offices of other faculty in thalr academic 
department, not In a centralised suite of IRT off leas. Host of IRT*s 
senior researchers provide Instruction In the collage's undergraduate 
teacher eduoation programs. As a result, teacher educators at 
Michigan State University interact dally with IRT senior rasaarchars 
and draw heavily upon IRT research In preparing their courses. 

Teachers also participate nonforaally in IRT research training. 
The most direct and powerful form of participation has been through 
teacher collaboration. Eighteen K-12 teachers have served as taacher 
cdllaborators» spending half time in residence at the IRT for one or 
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more years, Through cheir parCiclpation in IRT research projecca, 
chey hava gainsd i-esearch skills and a unique understanding of che 
potential rslatloTiships becwaen research and praetice. As these 
teacher collaborators Interact with their colleaguaa, there is a 
substantial rippla effect upon other teachers in their understanding 
of and appreeiacion for the interplay between improved praectce and 
researeh. 

ImportanE Program Elements 

Internship exp er ience and ment oring. The foundation of IRT 
training has been research collaboration. Participation on resaarch 
projects and collaborative experiences ware designed to bring abouc a 
full undarstandtng of what it means to conduct research on teaching. 
Interns and fallows engaged in data collectlonp analysis i and inter- 
pretation, Thay were involved in tha writing of progress reports and 
proposals. Involvement as an active member of a research team pro- 
vided In-depth exposure to and experience with a particular research 
methodology. Socialisation to the role of researcher took place 
through modeling and active learning, trough these experiences, 
each intern learned and practiced many of the skills that he or she 
had studied in courses. 

Interns and fellows established "mantor/mentee" relationships 
with IRT senior researchers which have continued as their profes- 
slonal careers progress, Close associations on a day-to-day basis 
provided opportunity for useful dialogue that promoted deeper 
understanding of the role and responsibility of the educational 
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rasaaffeher. This relaCtonshlp facllicaced inducclQn Into tha 
research eo^nmlty and premeted a same of membership far the novice , 

g^ g^eageh seminars . Special researeh seminars wars designed to 
au^ent the university eDurae offerings included in the t3?pical 
doatoral program, Thm noneredit seminars were tnitlatad as part of 
the IRT Postdeetoral Research Training Program for Minorities and 
Women tnd continued as part of the intern training program that 
followed. The purposes of the research seminars were to create a 
sense of community among the Interns and fellows and to expose them 
to the variety of substantive Issues and methodologieal approaches 
represented by IRT research projects. 

Several seminars consisted of IRT senior researchei^'s describing 
their research through assigned readings and a brief presentation and 
then entertaining questions during a discussion fomat. Other 
seminars dealt with topics such as peer review and the publication 
process, technical writing, preparation of a professional resime^ and 
the Job interview process. Interns also were required to take a 
credit seminar on research on teaching from IRT Senior Researcher 
Chris pher Clark, 

Because Interns and fellows were separated by their choice of 
major and by their assignments to different IRT projects, the 
research seminars provided an essential opportunity for them to come 
together to interact, exchange ideas, and begin to strengthen their 
coimltment to research on teaching as an area of inquiry. Through 
the seminars they gained a broad understanding of the work in the IRT 
and its relationship with work elsewhere. They also gained important 
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understandings of Che "hidden eurrlculim" of learning to bacoma a 
researcher. 

Vlglttng gehelags . The vlj Icing scholar component of IRT 
reaearah training was deslpied to provide opporcunlty for interna and 
fellows to interaet with outstanding scholars from other locations 
whose work has Influeneed In some substantial way research on ca ach- 
ing. Scholars wore jointly selected by the interns and the craining 
CQordlnators and represented a wide variety of research Interests and 
approaches . 

Each visiting scholar easae to campus for a two ^ day period. Prior 
to the visit, Interns and fellows studied the writings of the 
visitor. The visit generally included two seminars, open only to the 
Interns r during which the scholar's work was discussed; an all-uni- 
versity presentation that was open to members of the MSU academic 
community; and an informal social gathering at which Interns, IRT 
staff, and the visiting scholar had opportunity to become becter 
acquainted and exchange ideas. 

The 43 researchers that have served as IRT visiting scholars 
represent a unique intellectual resource to the IRT, the college, and 
the university. For eHample, at no other time In the history of 
Michigan State University has cher^j bean such visibility for and 
recognition of the accomplishments of minority researchej;s during the 
three-^year period of IRT*s postdoctoral training program when 15 
minority visiting scholars brought to campus. The entire unlverstty 
consnumtty was positively affected by their presence. Professional 
relationships between MSU faculty and the visiting minority 
researchers have continued. One of the visiting minority scholars, 
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Ron Edmonds, was iubgequently recruited to join the college's 
faeul^y, 

fi-efegalonal wrttinf and ipeakinf> l^roughout IRT research 
training programs strong emphasis was placed on professional writing 
and speaking. Interns were eneouraged to pursue these accivitias as 
early in their training as possible, sinee it was recognized that 
noyice researohers often experienee difficulty in thia process 
without support, guidance, and opportunity. 

Several IRT resources were available which provided valuable 
assistance to interns and fellows. Involvement in major research 
projects afforded early opportunity for eo- authoring articles for 
publication in professional Journals and for presentation at profes- 
sional meetings. I^e IRT editorial staff served as consultants and 
assisted in the editing of papers and articles. In addition, IRT 
senior researchers shared their experience and expertise in reviewing 
written products. Finally, the interns, fellows, and the co-coordina 
tors constituted a support group which reinforced and reacted to 
writing and speaking Ideas . 

Some fomal Ins truce ton in technical writing was provided through 
research seminars led by the IRT editorial staff. These seminari 
focused on problem areas related to scientific writing. Interns and 
fellows presented s^sples of their writing for critical review and 
feedback. Copies of the APA P_iAllcatiQA_^ManuaJL . Th^^^ 1 erne n t o f __ 
Style by Strurd^ and White, and A Handbook for Scholars by VanLeunen 
were received and discussed. 
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R^gutfed RfiMourgiea for Research Training 

R@saa:i^eh training at the IRT has nee been without its costs and 
these too must be Mcognized* There are the obviQui finaneial 
Qoita: Btipends for reaeareh interns or postdoctoral fallows, 
honoraria for visiting scholars » travel and per diem to support 
participation In professional meetings. While essential * these costs 
are easily calculated and unlikely to be underestimated. 

Less obvious are the adalnistratlve costs. A high-quality 
research training pragras involving several distinct Gompanents 
requires administrative leadership* One or two senior researchers 
must accept the responsibility for designing and running a training 
program* An administrative assistant who lacks stature In local and 
national research communities will not have the Insights nor the 
authority to ensure that research training proceeds as designed 
(e.g., that a research mentor is fulfilling his or her obligations). 
The level of required administrative support has varied ever time but 
ranged between a quarter- time and a ha f-time assignment for a senior 
researcher. 

Thm most important resource for research training, however, has 
been the strength of IRT's research programs and research staff. 
IRT's approach to research training has not been through formal 
coursework. Rather', Its approach has been to assimilate young 
scholars into its Intellectual community so that they learn first 
hand what it means to work collaboratively with practitioners toward 
the goal of understanding teaching In new ways that hold promise for 
the improvement of practice. Thus, an essential resource that must 
not be taken for granted is the time and comitment of senior 
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rsseMehers to work wlch int-erns and fellowi. Resaarch Int-erns and 
fallawa are not Jusc graduatt assiscants. Senior reiearchers must 
give eareful esnsldaratlon to reieareh training needs as they plan 
and aKaeuta their own programs of researeh. Time must be spent 
axplalntng why eertaln rasearch approaehes have been preferred over 
others. Opportunities must be creaced to ensure that aaeh intern 
partleipatea In eaeh phase of the researeh proeess. Invitations must 
be extended for preparing n ^ submitting co-authored publioations . 

The Effects. What Was Aecompllshed 

Inereagtnf the number off researchars studying teaehing . IRT 
resaareh training programs have strengthened the field by rearuiting 
a new population to research on teaching, one that has been instilled 
with IRT understanding and skills, During the 10-year history of the 
IRT, 69 pradoctoral Interns and 15 postdoctoral fellows participated 
in IRT training for a total of 74 partieipants . The characteristics 
of the new population are telling in terms of diversity, ^er half 
of the intaras hnvti been women and approximately one -third have been 
minorities. Fallows and interns came from a variety of backgrounds 
InQludlng anthropolo^, business , educational psychology » home 
eeonomlos, eoynsellng psychology, sclenee edueatlon, sociology, 
special education, teacher education and vocational education , Each 
cmmm with a different set of experiences and personal goals and thus 
brou^t elements of diversity to the IRT research community, Thm 
IRT, and subsequantly the field of research on teaching, has been 
enriched by thalr involvement. 
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i-o /eh training mm a pewerful ferm H ,t^^^n,4 ^^^.^ seated 
5US , IRT's goals go well bsyond condueting and dtsseminatlng 

.ul. .^oa ipaclfie raseareh s^udlas, Th© IRT haa soughc c© build 
^ ro ,de intsllseCual Isadafihlp ta a naw field, Printad material 

bP an effeecive and dertainly efficient way to disseminate speci- 
c resaareh findings and #ven their implleacionii , but disseminating 
A researeh agenda and a way □£ pursuing that agenda requires mueh 
jore powerful meehanlsms of dissemination. 

IRT's training programs have proven to be a powerful form of 
dissemination. As IRT interns and postdoctoral fellows have Joined 
tha edueattonal researeh cocununityj they have taken with them their 
unique knowladge of IRT research. In most cases, they have continued 
to pursue IRT's research agenda in their own work. Through their 
cdllaboration with eolleagues and through their own graduate stu- 
dents , they have brought knowledge of IRT research results and their 
implications for practice to many hundreds of people: researchers » 
prospective researchers, practitioners, and policymakers. 

To a lesser extents the visiting scholars portion of IRT's 
research training programs has also facilitated dissemination of IRT 
research. By coming to Michigan State and interacting with IRT 
Interns and senior researchers, these nationally recognized figures 
have come to imdersCand IRT's programs of research and specific 
findings in ways that would have been impossible through printed 
materials alone. Because the visiting scholars have been highly 
visible and Influential people, their subsequent references to IRT 
work as they write and speak has contributed greatly to the high 
level of interest In IRT publications and presentations. 
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Rasearsh Cratnln^ as a means of gtreng^hening T RT^^ r-m^^m^riH 
gcafg. Like any imtverslty •based progrMi of ssseareh, the quality 
and efflelaney of IRT regaaroh has bsan In part dapsndent upon the 
Strangth ©f cha deatofal candidates who serve as graduate assistants, 
IM's highly visible and actractlve research training programs hava 
made It possibla to raoruit outstanding doctoral students, not only 
from aduaatlon but from other areas of th© social leiences* Espe- 
cially in the second fiva-yaar program for predoetoral training, 
rasaarch fallowshlps ware advertisad and promoted nationally and 
competition for selection was intense. Students of axtremely high 
aoadamlc promlsa who otherwise would not have been attracted to 
doctoral study at Mlenlgan State ware brought to campus to work on 
IRT raseareh* Purthemorep the commitment to recruiting students 
from a variety of dlsclpllnas and cultures generated a cadre of 
graduate assistants that brought their own unique perspectives to the 
platmlngp conduct , and interpretation of IRT research. 

The high quality of doctoral students attracted to university 
programs throu^ IRT research training efforts had an Important 
saconda^ affact as wall. Univarslty faculty are happiest when they 
can teach, work withp and be mentors for extremely bright, energetic 
graduate students. The mid-1970s to the mid-19SOs was a period 
during. which competition for good doctoral students in education was 
especially keen. Because of the XRT's strong national reputation, 
because of the financial support available, and because of the unique 
nature of IRT's research training, IRT senior researchers have had 
access to topflight graduate students. 
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Creaelng nm%r hortzong for these who have partlelpated In IRT 
reseaireh training has been anocher impercant outcome. Th© educacion, 
support, and encouragement given to interns and fellows have helped 
to open many doors to professional opportunities and reeognltion* Of 
aoursep it is too early to judge the professional aohievemenc of 
those who partiotpated In IRT training » It has been only gaven yaari 
sine® the earliest Interns oompleted their degree programs and 
assumed professional positions; a dogen of the most reeent interns 
are still doctoral oandldates in the proeess of completing their 
def^ees. Yet, the early signs are most encouraging, 

IRT Interns have received a variety of awards for their research 
on teaching, from college recognition for Outstanding Dissertation of 
the Year to the prestigious award of a Spencer Fellowship In recogni- 
tion of the nation's most promising young scholars In education. IRT 
interns and fellows' names appear regularly on the programs of na^ 
tional research organlgacions , most notably the American Educational 
R^s^^^arch Association, Early publications co-authored with IRT senior 
res^%rchers and based on IRT research are giving way to publication 
of work initiated since leaving the IRT, Mora than half of those who 
have completed their doctoral progr^s are located In universities 
where they have access to support for pursuing their research pro* 
grams, ^ An Important minority have opted to apply their research 
eKpartlse In direct service of educational improvement and have 
become leaders of state » locals and professional education organi- 
zations , 

Research training in the IRT has given these fomer Interns and 
postdoacoral fellows a head start In their professional careers. In 
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turn, thmtw emerging laaderahlp among educational reaearcheri and 
praeCltloneM Is scirengthening the eontrlbutions of research on 
taaahlng to the Improvamant of edueatlonal praatieaj 

Research and Dtssamlnatton Support Servlcaa 
To support Che reaeareh, eontfaunleatlon, and dlsieminatlQn 
functions of the IRT* a tiumhm^ of special servleeg are provided. 
These serviees support all of the projects and are only possible 
because we are an tnstituca rather than a cQllectlon of separately 
funded projects. 

The IRT's organizational capabilities include a close , working 
rslatlonshlp with MSU's College of Eduoation; close relationships 
with key groups of teachers, teacher eduoators, policymakers, and 
educational researchers; strong relationships with local school 
districts; and aeoess to a representative cross section of lohoolsp 
students p and teachers. Some specific support services offered to 
IRT researchers are described below. 

Library Serviees 

The IRT*s research collection is a specialised library that has 
developed concurrently with the IRT. IRT researchers rely on the 
collectiovi for many of the printed materials^ ^published or unpub- 
lished^^ that they need for research s^thesis and analysis activi- 
ties. Staff members are encouraged to forward requests for books . 
Journals^ research reports, and other printed materials to David 
Bolig, the IRT InforTOation specialist. The requested Items are then 
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ordared, added co the eQlleecton, and #nt«id ttito ch© computarized 
catalog' mym'tmm. 

In addltton, £h@ Infaraaclon sp^el^llst regularly acans Incoming 
parlodlcals, monographs , and ocha^ ^OUtf^ii w Icsep infornied abeut 
reotntt publlGatloni in relevant iUbJgQC irias^ aueh publications ara 
ordered to supplement rejaarchers' t#qa%lti ara^d to help create an 
in-depth collection that will suppote f^eahy projects. 

The IRT research collection eonfcdtn§ iwldL^ variety of recant 
reports* books, and journals and ampbmf tlM ct^^ ethnographic, evalua 
ttve, and psychological aspects of raSa^fch ora. teaching. As of 
Au^st 19S6, the collection held over 2i6Mtte«ms, Presently, 63 
non- newsletter periodicals are also 

This set of up^to^date material! pr^i/l'^ IRT researchers and 
visitors with an excellent base of hlhit5pptm.±e resources. To keep 
IRT staff mpprisad of new additions ^JinqI^ lection, the informa- 
tion specialist periodically compiles a.nddiitei'lbutes a list of 
recent monographic acquisitions. A gmp^jft^i i&^nthly compilation of 
the tables of contents of all currencly ficsiv^^d Journals is also 
distributed to IRT faculty. 

The Qoablnatlon of current -awar^ti^s^ sirv^^es, high-quality 
current materials, and convenient locactenfi^ ilitates faculty use o 
the colleotion for research analysis and synch_^sis. "Hie information 
specialist also assists IRT staff in usttigthe. main MSU library to 
conduct literature reviews, search datta tisis, and obtain needed 
materials. Printed materials not av-atiwlfi ©t^ campus are obtained 
from other libraries in the United Scac^j te^^gh the campus 
Interllbra^ loan system. 



Over nhm past 10 years, the research collection has growi from a 
few dozen bool^s and reporcs Co a. library ovet 100 
times that size. The resQurees in the collection and the info rmac ion 
servlaea provided to facilitate their uie have served IRT researchers 
wall, by providing an extra margin of quality, completaness , and 
timeliness that would not otherwise have been available in the biblio- 
graphic support of faculty research. At the seAe time, visiting 
scholars as well as local faculty, students, and sehoolteachers have 
benefited from their extensive use of the collection, even though 
these Individuals were not affiliated with the IRT. While dlfflculc 
to measure I these internal and external Influe noes by the collection 
have been both real and valuable to educational researchers and to 
the education community In general. 

Editorial Staff 

The IRT employs a full-time editor (Sandra Gross) and a half-time 
assistant editor (Sally Pratt who replaced Fat Nlschan in April 
1986). In addition to editing all the IRT publications , preparing 
the IRT*s newsletters, producing brochures, updating the lET's 
publications list, and writing articles about IRT research i they 
provide editorial support to all IRT staff. The editor schedules and 
publicizes colloquia and answers requests for information on IRT 
projects. Since Fall 1985 a student intern has been assisting with 
the blm^mthly newsletter. 

In September 1985, the editor assumed the duties of the qu^^rter- 
time media specialist i coordinating requests for inservlce workshops 
and visits to the IRT, preparing display cases about IRT research for 
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Cha building lobby (changed ©vary 6-8 weeks ) , sending publicity about: 
^^i^^^oquls to loeal educatars, serving mm liaison Co the HSU News 
SUfaeau for media coverage, and orienting foreign visitors to che work 

publications of Che IRT. From 1985-1986 the IRT hosted visitors 
fto^ai Latin America , Africa, Gartadai Australia, and Europe. Dorothy 
fta^iratp foroar quarter- time IRT media speciallsf , hires photographers 
for use by the IRT. "ttim editor schedules and coordinates photograph- 
e^J for IRT assignments. 

Pja^eo t Manager 

Additional support for IRT research and dlsseminatlcn activities 
^^rovlded by the project manager, Gail Nutter, who coordinates 
Ct^tennical and clerical staff efforts related to the preparation of 
IRT materials and arrangements for special activities . Arrangements 
fOtf conferences, meetings, and support services for visitors are 
hati^al^d through the office of the manager. The manager also serves 
as resource person regarding eBtabllshed policies and procedures, 

aajCists with recruitment and orientation to the IRT for Interns and 
tea^^her collaborators, and serves as a liaison with HSU personnel and 
oUt^^^lde vendors who provide se^lces to support IRT dissemination 
ae€i3.vltles . 

Inf^^CTiaeion Proeessing Support 

Beginning In 1983 the IRT staff have had access to the College of 
Edu^^atlon's Information Processing Group (IPG), a central resource of 
oQiq^puter- related expertise. Under the direction of Laurence Bates, 
the IPG staff are available to help IRT researchers with data 
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collection, organizacton, storage, and analysis. The IPG staff are 
familiar with €hm lat-asc Cechniquaa relacing co computer networking, 
optleal chasactar readars, and point of collection data Input into 
harid-hald computar intarfaces. They have considerabla skill in che 
use of both mainframa and microcomputer data«base management pack- 
agaa, Thay providad prograaiming for computer storage of the IRT 
library catalog. Their axparciaa in both mainframe- and microcom- 
putar-based statistical analysis packages is of Gons:.derable benefit 
to IRT rasearchers. 
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1?76»1981 Activity Tables 
1982-1986 Activity Tablas 
Publications List 
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Classroom Strategy Research 

Researchers working on this project are iooking at teachers' thinking about and strategies for 
managing their classrooms and motivating and encouraging their students. Previous studies 
focused on how effective teachers deal with problem students; current studies are focusing on pro- 
cedures teachers can use to increase their students' motivation to learn. 
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Education, University of British Coiumbia. 



Brophy, J. (1982). Book review of W. Ray Rhine (Ed.), Making 
^schOQls more effective: New directions from Follow 
Through, Contemporary Psychology, 27, 302-303. 



Brophy, J. (1984). Successful strategies for teaching the 
inner-city child. Reprinted in K. Ryan & J. Cooper (Ids.), 
Kaleidoscope: Readings in education. Boston: 
Houghton Mifflin. 

Brophy, J. (1984). Supplornental group management tech^ 
niques. In D. Duke (Ed.), Helping teachers manage 
classrooms. Alexandria, VA; Association for Supervision 
and Curriculum Development. 

Brophy, J. (1984). The teacher as thinker: Implementing 
instruction. In G. Duffy, L. Roehler, & J. Mason (Eds.). 
Comprehension instruction: Perspectives and sugges- 
tions. New York: Longman. 

Brophy, J. (1978). Interactions between learner characteristics 
and optimal instruction. In D. Bart-Tal & L Saxe (Eds.), 
Social psychology of education: Theory and research. 
Washington, DC: Hemisphere, 



423 



Addendim to Publications List 



of the InstiCute for Research on Tasching 
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Following are IRT publications organized by project which have been 
published since release of the Summer 1986 list. 

Classroom Strategy Research 

Brophyj J. (1986). On motivating students (Occasional Paper No. 101), 
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Buchmannj M, (1986), Teaching knowledge: Thm lights that tmaahBrs live 
by (Oceasional Paper No, 106)^ $3.00, 

Floclan, R,E* (1986). Explaining Immrnlng^ Blologiaal and aybernetla 
mmtaphors (Occasional Paper No. 99)^ $2,50, 

Zeuli| J*S, (1986), The use of the sonm of proximal development in 

everyday and school aontBxts^ A Vygotskian critique (Occasional 
Paper No* 100), $2,50, 

Zeuli| J,S,, a Buchmanns M* (1986)* Implementation of teacher thinking 
rBsearah as aurriaulum deliberation (Occasional Paper No. 107) , 
22 pages, $3,00, 

Cwitant Determinant a 

Porter, A.C*, Floden, R,E,, Fueeman, D*J,, Schmidt, W*H. & Schwille, 
J.R, (1986). Content determinants (Research Series No.^ 179), 
$3,00* (with research instrumentation append Lams ) $11,00* 

Schwille, J., Porter, A,, Alford, L*, Floden, R. , Freeman, D., Irwin, 
S,, h Schmidt, W* (1986), State policy and the control of 
aurriaulum deaisions: Zones of tolerance for teachers in 
elementary school mathematias (Research Seriaa Mo, 173), $4,00, 



EKLC 



Knowladge Use in Learning to Teach 



Ball, D*L, J & Faiman--Nemser J (1986)* Using taxtboaks and teachers* 
guides,' What beginning elemBntary tBachers learn and what thmy 
need to know (Rasearch Saries No. 174), $3.50* 

Feiman--Nemsar , 3*^ & Buchmanny M, (1986). Knowing^ thinking and doing 
In learning to temahi A research framm^ork and some Initial 
results (Research Series No, IBO)^ $3.00, 

Faiman^Narasery S,, & Bi-chmannj M. (1986). When Is student teaching 
teacher eduaation? (Resaarch Series No. 178), $4.00. 



Sciance Teaching 

Andarsonj C.W,, & Smith, E*L, (1986). Teaching science (Research Series 
No, 168), $4.50, 

Roth, K,J, (1986). Conceptual-^change learning and student prcaessing of 
science texts (Research Series No. 167)^ $4.00, 

Imprpving Eeading and Writing/ Teaching Expos itory 
Heading and Writing 

Raphael, T,E., Englertj C,S,, S Kirschner, B,W. (1986). The impact of 
text structure instruction and soalal context on students' 
aomprehenslon and production of expository text ( Rasearch Series 
No. 177), $3.50, 

Raphael, T.E,, Kirschner, B,W., & Englert, C,S. (1986). Students' 

metacognitlve knowledge about writing (Research Series No, 176), 
$4.00, 

Raphael, T,E,, K ifschner, B.W,, 6? Englert, C,S. (1986). Text structure 
Instruatlon within process-writing alassroomsi A manual for 
Instruction (Occasional Paper No, 104), $9.25. 



Written Litaraey 

Florio^Ruane, S. (1986), Conversmtion and narrate 3 In collaborative 
research (Occasional Paper No, 102), $3.50. 



Other Resaarch 

Melnick, S.L. , & Raudenbush, S,W, (1986), Influence of pupils' gender^ 
racBf ability f and behavior on prospective and eKperienced 
teachers' judgments about appropriate feedhaak (Research Series 
No. 175), $3,50. 
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Good, T„ & Brophy, J. (1984). Looking in classrooms, 3rd 
edition. New York: Harper & Row. ' 

Medick, J. M. (1981), Classroom Behavior^Turnmg it around: 
Strategies of a teacher. East Lansing, Ml: Fanning Press, 




Rohrkempen M., & Brophy, J. (1 983). Teachers' thinking about 
problem students. In J. Levin© & M. Wang (Eds,), TBacher 
and student percBptions: Implications for fmrning. 
HIMsdale, NJ: Eribaum. 



Conoeptuaf AnalytlG 

As a complement to its empiricai work, the IRT initiated this project to evaluate ideas and prac^ 
tlces recommended to teachers and teacher eriucators. The project stresses conceptual analysis^ 
assessing the adequacy and completeness of the rationales underlying recommended practices, 
identifying hidden assumptions or unrecognized complications, and clarifying important 
differences between seemingly similar ideas. 



IRT Publications 

Buchmann, M. (1986). Report In g and using educatlanai 
researcfi: Conviction or persuasion? (Occasional Paper 
No. 96). East Lansing: Michigan State University, Institute 
for Research on Teaching, $3.25. (To be published In J. 
1. Goodlad (Ed,), Ecology of school improvBment (1987 
yearbook of the National Society for the Study of iduca' 
tien), Chicago: University of Chicago Press.) 

Buchmann, M. (1985). improving education ty tajklng: Argu- 
ment or conversation? (Occasional Paper No. 68). East 
Lansing: Michigan State University, Institute for Research 
on Teaching, $3.00, (Published in Teaahets CoHBge 
ReeoFd, 19ii 86, 441 ^4i3.) 

Buchmann, M. (1985). Role over person: Legitimacy and 
authmnttclty In teacfi (Occasional Paper No. 87). East 
Lansing: MlGhlgan State University, institute for Research 
on Teaching, $3.00, (To be published In M. Ben-Peretz, 
Brommej it R. Halkes <Ede.)» Advances In TBacher Think' 
ing (2nd yearbook of the International Study Aseoalatlcn 
on Teacher Thinking) Heereweg, The Netherlands.' Swets; 
and under the title -Role over person: Morality and authen^ 
tity in teaching" In Twmchers College Rmeord.) 

Buchmann, M. {1984). Wfiat Is Irrational about knowledge 
utilization? (Occasional Paper No. 57). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $3.25. (Also published In Curriculum Inquiry 
lias, 1B (2), 153^1 68), 

Buchmann, M. (1983). The priority of knowledge and 
understanding in teaching (Occasional Paper No. 61), East 
I Lansing: Michigan State University, institute for Research 
on Teaching. $3,50 

Buchmann, M. (1083). Role over person: Justifying teacher 
action and decisions (Research Series No. 135). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $3.50 

Buchmann, M. (1983). The use of research knowledge In 
teacher education and teaching (Occasional Paper No. 71). 
East Lansing: Michigan State University, Institute for 
Research on Teaching, $3.00, (Also published In Ammrlcan 
jQumal of Education, 1984, if, 421-439.) 

Buchmann, M., & SchwIHe, J, (1982). Education: The over- 
coming of experience (Occasional Paper No, 63), East 



Lansing: Michigan State University, Institute for Research 
on Teaching, $3.25, (Also published In American Journal 
of Education f 1983, 92, 30-51). 

Feiman-Nemser, S, (1983). Learning to teBch (Occasional 
Paper No, 64). East Lansing: Michigan State University, 
Institute for Research on Tpaching, $3.50. (AIsq published 
In L, Shulman ^ €3. Sykes (f ds.). Handbook on teaching 
and poticy. New York: Longman^ 1983,) 

Feiman-Nemser, S., & Buchmann, M. (1983). Pitfalls of 
experience In teacher preparation (Occasional Paper No, 
65). East Lansing: Michigan State University, Institute for 
Research on Teaching, $3,00. (Also published In Teachers 
CollegB Record, 1985, 87, S3-6i and to be published In L, 
Katz ii J. Raths (Eds.), Advances In teacher education (Vol. 
2), Norwood, NJ: Abiex,) 

Feiman-Nemser, S. & Floden, R. E. (1S84). The cultures of 
teaching (Occasional Paper No. 74). East Lansing: 
Michigan State University, Institute for Research on 
Teaching, $8.00. (Also published in M. C. Wlttrock (Ed,), 
Handbook of research on teaching (3rd ed., pp, SOS-Sze, 
New York: Maamlllan, In press.) 

Floden, R, E, (1985). The role of rhetoric In changing teachers' 
teilefs (Occasional Paper No. 78). East Lansing: Michigan 
State University, institute for Research on Teaching, $3.25. 
(Also published in Teaching and Teacher Education, 1985 
1, 19.32.) 

Floden, R. E., 8l Buchmann, M. (1985). The trouble with 
meaningfuiness (Occasional Paper No. 82). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $2.50 

Artloles Available Only In 
Journals and Other Periodicals 

Buchmann, M. (1982), The flight away from content in teacher 
education and teaching. Journal of Curriculum Studies, 
14, 6im 

Buchmann, M. (1981). Can traditional lore guide right choice 
in teaching? Journal of Curriculum Studies, 13, 339=348. 

Floden, R. E. (1983). A reasonable explanation of asslmila^ 
tfon and accommodation. Review of H, G. Petriei The 
dilemma of enquiry and learning. Contemporary 
Psychology, 28^ 49-50, 



ERIC 



Content Determinants 



Teachers' decisions about what topics to teach to which children and to what standards of achieve- 
nnent determine, in large part, students' oppcrtunities to learn. Focusing on fourth^grade mathematics, 
researchers are looking at these and other content decisions and how they are shaped. Possible 
influences on teachers' ^tent decisions under investigation include state and local school policy, 
teachers' subject matter imowledge, and student characteristics. 



IRT Pubiications 

Floden, R. Porter, A. C.| Schmidt, W. H., & Freeman, D. 
J. (1978). Don't they all measure the same thing? Conse- 
quences of selecting standardized tests (Research Series 
No. 25). East Lansingi Michigan State University^ Institute 
for Research on Teaching^ $1.50. (Aiso published in E, L. 
Baker E, 8, QuellmalE (Eds.), EduoationBi testing and 
evaluation: Design ^ analyBiBf and policy. Beverly Hills: 
lege, 1980,) 

Floden, R, Em Porter, A. Schmidt, W. H., Freeman, D. J., 
and Schwille, J. R. (1980). Responses to curriculum 
pressures: A policy-capturing study of teacher decisions 
about content (Research Series No. 74). East Lansing: 
Michigan State University, Institute for Research on 
Teaching, $3.00. (Also published in Journal of Eduoatfonal 
Psychology, 1981, 73/129^141.) 

Freeman, D. J. (1978). Conceptual issues in the 
content/strategy distinction (Research Series No. 21). East 
Lansing: Michigan State University, institute for Research 
on Teaching. $2.25 

Freeman, D., Belli, G., Porter, A., Floden, R., Schmidt, W., & 
Schwiile, J. (1983). Con&eQuences of different styles of 
textbook use in preparing students for standardized tests 
(Research Series No. 107). East Lansing: Michigan State 
University, Institute for Research on Teaching, $3.00. (Also 
published under the title "The influence of different styles 
□f textbook use on the instruatlonal validity of 
standardized tests'' In Journal of EducBtlonal Measure- 
menf, 1983, 20, 259 270.) 

Freeman, D., Kuhs, T., Knappen, L„ & Porter, A. (1979). A 
closer look at standardized tests (Research Series No. S3), 
East Lansing: Michigan State University, Institute for 
Research on Teaching, $1.S0. (Also published In 
Arithmetic Teacher^ 1982, 29, 50»54,) 

Freeman, D. J, Kuhe, T. M,, Porter, A. C, Knappen, L. B., 
Floden, B, E., Schmidt, W. H., & SchwMIe, J, R, (1980). The 
fourth-grade mathematics curriculum as Inferred from - 
textbooks and tests (Research Series No. 82). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $2.50 

Kuhs, T. M,, & Freeman, D. J, (1979). The potential influence 
of textbooks on teacherB* sefeation of content for elemen- 
tary schooi mathematics (Research Series No. 48). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $2.50 



Kuhs, T., Schmidt, W., Porter, A., Floden, R,, Freeman, D., & 
Schwille, J. (1979). A taxonomy for clBssifying elementsry 
school mathematics content (Research Series No. 4). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. S2.25 

Porter, A. C. (1978). Relationships between testing and the 
curriculum (Occasional paper No. 9). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. S1.00 

Porter, A. C, Schmidt, W. H., Floden, R. E., & Freeman, D. 
J. (1978), Impact on what? The importance of content 
covered (Research Series No. 2). East Lansing: Michigan 
State University, In.stitute for Research on Teaching, $1.75. 
(Also published under the title ^'Fractlcal signiflcanae In 
program evaluation" In American Educational Research 
Journal, 1973, 75, 529-539.) 

Porter, A. C, Schwille, J. R., Floden, R. E., Freeman, D. J., 
Knappen, L. B., Kuhs, T. M., & Schmidt, W. H. (1979). 
Teacher autonony and the control of content taught 
(Research Series No. 24). East Lansing: Michigan State 
University, Institute for Research on Teaching. $3.75 

Schmjdt, W. H., Porter, A. C, Schwille, J. R., Floden, R. E., 
&. Freeman. D. J. (1982). Validity as a variable: Can the same 
Gertiflcatlon test be valid for all students? (Occaslonai 
Paper No. 53). East Lansing: Michigan State University, 
Institute for Research on Teaching, $3.25. (Also published 
in G, F, Ma da us (Id,), The oourts, validity and minimum 
competency teBiing. Boston, MA^ Kluwer-Nijhoff, 1982), 

Schvi^ille, J., Porter, A., Belli, G., Floden, R., Freeman, 
Knappen, L., Kuhs, T. & Schmidt, W. (1982), Teachers as 
policy brokers in the content of elementary school 
mathematlcB (Research Series No. 113), East Lansing: 
Michigan State University, Institute for Research on 
Teaching, $4.00. (Also published in L, Shulman It G, Sykes 
(ide.), Handbook of teaching and policy. New York: 
Longman, ISBS.) 

Schwille, J., Porter, A., Gant, M, (1979). Content deolBlon mak- 
ing and the politics of education (Research Series No. 52). 
East Lansing: Michigan State University, Institute for 
Research on Teaching, $2.50. (Also published in Eduea- 
tional Administration Quarterly, 1G, 21<40, 1980.) 

Schwille, J„ Porter, A., Gant^M., Belli, G., Floden, R„ Freeman, 
D., Knappen, L., Kuhs, T., a Schmidt, W. (1979). Factors 
influencing teachers' decisions about what to teach: 
Sociological perBpectives (Research Series No. 62). East 
Lansing: Michigan State University, institute for Research 
on Teaching. $3.50. 



Kuhs, T., Porter, A,, Floden, R,, Freeman, D., Schmidt, W., Bl 
Schwille, J. (1983). Differences among teachers In their 
use of curriculum imbedded tests (Research Series No, 
133), East Lansing: Michigan State University, Institute for 
Research on Teaching, $3,00, (Fublished In ElmmmniBry 
School Journal, 1885, 86, 141.153.) 



Artlclet Available Only In 
Journals and Other Perlodleals 

Alford, L. (1986, February), Should your district have a policy 
on time allocation? Michigan School Board Journal, pp. 
12-13. 
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Freeman, D-. J., Kuhs, T. M,, Porter, A. C, Floden, R. E., 
Schmidt, W. H., & Schwille, J. R. (1S83). Do textbooks and 
tests define a national curriculum in elementary school 
mathematics? Tha El&mentary School Joumal, 83. 6Q1=513. 
(Summarized In The Education Digest, 1984, March, 47-49.) 

Porter, A. (1983). The role of testing in effective schools. 
AmBrican Education, 19 (1), 25-28. 



Schmidt, W= H,_(1983). Contsnt biases in achievime - 1 tests. 
Journal of Educational MeasuremBnt, 20 (2), I65'1^.r. 

Books and Chapters In Books 

Porter, A. C. {1981). Elemeritary mathematics textbc:iks. In 
J. Y. C le It T. Q. Sticht, The textbook in Am&rican ji&ty. 
Washington, DC: Library of Congress. 



Dilemma Management 

Teaching has been characterized as fraught with diiemmas and plagued with internal conflicts 
impossible to resolve. Much of what has been written assumes that choices between oc ifllcting 
goals are inevitable. This project investigates how teachers manage such diiemmas and the 
strategies they use to cope with contradictions. 

IRT Publications 

Lampert, M. (1986). Knowing, doing, and teaching multipUca- 
tion (Occaslonai Paper No. 97). East Lansing: Michigan 
State University, Institute for Research on Teaching. $5J5. 
(To be published under the litle "Understanding, doing and 
teaching multiplication'' in Cognition snd In&truation,) 

Lampert, (1985). How do teachers manage to teach? 
(Occasional Paper No. 83). East Lansing: Michigan State 
University, Institute for Research on Teaching, S3.50. (Also 



published In Haryard Eduaationa! R&viBw, 1585, 55^ 17S-1S4 
and reprinted In Schooling and teaahing: New directions 
and chalienges (pp, 76^92). Cambridge, IVI Ai Harvard Educa- 
tional Review, 1986/) 

Books and Chapters in Books 

Lampert, M. (1986). Teaching about thinking and thinkina 
about teaching. In P. Taylor (Ed. V Recent developm&nts 
in oumoulum studies. Windsor, .. igland: NFER^Nelson. 
(Disiributad by raylor & Francis, Philadelphia). 



Effective Schools 

What are the differences between schoois where scores on student achievement tests are rising 
and schools where those scores are failing? Researchers worl<ing on this project looked at a 
number of different urban schools and recorded these differences. 



IRT Publications 

Brookover, W. B., Bl Lezotte, L. W. (1979). ChangBs in school 
aharaoteristlcs coincident^ with changes in studmnt 
achievBm&nt (Occasional Paper No. 17). East Lansing: 
Michigan State University, Institute for Researcti on 
Teaching, $5.00; executive summary, $1.00. 

Edmonds, R. R. (1983). An overview of school improvement 
programs (Occasional paper No. 67). East Lansing: 
Michigan State University, Institute for Research on 
Teaching, $3.00. (Also published In Educational Lmad&r^ 
ship, 1982, 40 (3), 4^1 "L) 

Lezotte. L. W. (1981). Effective teachBr training and urban 
school improvement (Occasional paper No. 49). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $2.50 

Lezotte, L. W., a Passalacqua, J. (1978). Individual scfjool 
buildings do account for differencBs in measured pupil 
performance (Occasional Paper No. 6). East Lansing; 
Michigan State University, Institute for Research on 
Teaching. $1.25 



Artiales Available Only In 
Journals and Other Periodicals 

Brandt, R. (1982, Dec), On school improvement: A conversa* 
tion with Ronald Edmonds. Educational L&adership 40 {3) 
12^15. 



Brookover, W. B., & Lezotte. L. W. (1981). Educational equity: 
A democratic principle at a crossroads. Urban Review 13 
65^71. 

Lezotte, L. W. (1981). Climate characteristics in Instruct 
tionally effective schools. I f^ PACT on instructionalty 
effective schools, 16 (4). 

Lezotte, L., & Passalacqua, J. (1978). Individual school 
buildings: Accounting for differences in measured pupil 
performance. Urban Education, 13, 283=293. 



Books and Chapters in Books 

Barietta, C, Boger, R., Lezotte, L. W., & Hall, B. (Eds.). (1978). 
Planning and implementing parent/community involve^ 
m&nt Into the Instructionaf delivery system. East Lansing: 
Michigan State University, Teacher Corps Project. 

Brookover, W., Beamer, L., tfthim, H., Hathaway, D., Lezotte, 
L., Miller, S., Passalacqua, J., & Tornatzky, L. (1982). 
Creating effective schools. Holma Beach. FL: Learning 
Publications 



Lezotte, L. W., Hathaway, D. v., fviiller, S. K., Passalacqua, 
J., I. Brookover, W. (1980). School learning climate and 
student achievement. Tallahassee, FL: Site Specific 
Technical Assistance Center, Florida State University. 



General Wlathematics 



Ninth-grade mathematics is generally unrewarding and unsuccessful for both students and 
teachers. Researchers, in collaboration with math teachers, designed strategies for improving 
general mathematics instruction, then helped those teachers implement the strategies in theirown 
classrooms. 



IRT Publicatfons 

Anang, A., & Lanier, P. (1982). WhBre is the subject matter? 
How the so c Is I organizatiQn of the classroom aft eats 
teachmg (Research Series No. 114). East Lansing; 
Mjchigan State University^ Institute for Research on 
Teaching, S3.00 

Beliij G. (1979). Survey method and its use in research on 
general mathsmatics (Research Series No. 54). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. S2.30 

Belli, G. (1979). A survey of placement policies for ninth-grade 
mathematics (Research Series No. 61). East Lansing: 
Michigan State University^ Institute for Research on 
Teaching. S2.50 

Lanier^ P. E. (1981). MathemBtlcs cfassrcom Inquiry: The need, 
a method, and the promise (Research series No. 101). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $2.00 



Madsen-Nason, A., & Lanier, P. E. (1986). Pamela Kaye's 
general math class: From a computational to conceptual 
orientation (Research Series No. 172). =ast Lansing: 
Michigan State University, Institute ■ ^^arch on 

Teaching. S11.00 



Articles Available Only in 

J urnals and Other Periodicals 

Eaton, J. (1985, January). Drill and prac' ^e alone won't do 
for general math. Michigan School Board Journal, p. 13. 

Lanier, P.., & Nason, A. (1986, Winter). The Quest room. Virginia 
Mathematics Teacher, pp. 1-11. 

Prawat, R. S., Lanier, E., Byars, J, L., & Anderson, A. L. H. 
(1983). Attitudinal differences between students in general 
mathematics and algebra classes. Journal of Educational 
Research, 76, 215^220. 



High School Standards 

A review of the literature from the past 20 years reveals that an implicit bargain to sacrifice 
academic content for comfortable classroom social relations has shaped current high school 
standards. This has implications for educationai reform. Researchers conducted a national survey 
of adults that showed support for more rigorous academic standards but not at the expense of 
extracurricular activities or vocationa!, social^ or personal development goals, A third phase of this 
study involves field work in two districts with positive reputations for high school reform. 



IRT PubllQationi 

Freeman, D. J., Cuslck, P. A., & Houang, R. T. (1985). Public 
response to proposals for raising academic standards in 
secondary schools. (Research Series No. 163. East 
Lansing: Michigan State University, Institute for Research 
on Teaching, $3.00. (Also published under the title "SeGon' 



dary school reformi What does the publla say?" NASSP 
Buimin, 1985, 69, 483, 52-63,) 

Books and Chapters In Books 

Sedlak, M, W., Pollln, R., Wheeler^ C, a Cusrck, P. (1986). 
Classroom perspectives on school reform. New York: 
Teachers Coliege Press. 



Integrating Assessment and Instruction 

What should teachers know about student assessment data to use It effectively in their teaching? 
Researchers have developed materials and procedures for increasing teachers' understanding and 
use of test scores and other assessment data when making instructional decisions. 



IRT Publloations 

Rudman» H., Kelly, J., Wanous, D., Mehrens, VV., Clark, C. & 
Porter, A, (1980). Integrating assessment with Instruction' 
A review (1922-1986) (Research Series No. 75). East 
Lansing: Michigan State University, Institute for Research 
on Teachtng. $7.50 



Artlelts Available Only in 
jDurnais and Other PariDdicals 

Wanous, D., & Mehrens, W. (1981). Helping teachers use 
information: The Data Box approach. Measurement in 
Education, 1981, 72 (4). 



Other 



\^^drnan, H. C., Mehrens, W. A.-, a Wanous, p. S. (1983). ^ Data Box. Cieveland, OH; The Psychological Corporatlon^^^^^ 
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Knowledge Us© In Learning to i each 

By following several students through two years of teacher preparation, researchers working on 
this project are beginning to understand the kinds of knowledge future teachers value and use and 
the ways different teacher education programs shape their epistemoiogical commitments. 

IRT Publications 



Feiman-Nemser, S., & Buchmann. M. (1985). The first year of 
teacher pr&parBtion: Transition to p&dagogical thinl<ing? 
(Research Series No. 156). East Lansing: Michigan State 
Universityp Institute for Research on Teaching, $3.50. (To 
be published in JournBl of Curriculum Studies/) 




Language Arts 

This project investigated teachers' decisions about language arts teaching— how language arts 
time is spent in classrooms, what content is being emphasized while language skills are being 
taught, how teachers combine language arts instruction with instruction in other subjects, and the 
consequences of that instruction. 



IRT Publications 

Buchmann, M., Schmidt, W. H. (19S1). The school day and 
content commitments (Rasearch Series No. 83). East 
Lansing: Michigan State Universityj Institute for Research 
on Teaching^ $2.75. (Also published In revised farm as 
Schmidt, H,, & iuchmann, M, (1983). Six teachers' 
beiiefs and attitudes and their currlculartlmG allocations. 
Elementary $ahool Journati 84^ 182-171.) 

Roehler, L., Schmidt, W., & Buchmann, M. (1979). How do 
teachers spend their language arts time? (Research Series 
No. 66). East Lansing: Michigan State University, Institute 
for Research on Teaching. S2.75 

SchTnidt, W. H., Caul, J., Byers, J. L., a Buchmann, M. (1983). 
Educational content of basal reading texts: Implications 



for comprBhension instruction (Researcher Series No. 
131). East Lansing: Micnigan State University, Institute for 
Research on Teaching^ $3.25. (Also pubjishtd as "Con- 
tent of basal text selections: Implications for comprehen- 
sion Instruction" In Q, Duffy, Roehler, & J, Mason (Eds.), 
Comprehension insifuction: PmrBp&ctives and sugges- 
tions. Nivv York: Longman, 1984) 

Schmidts W.J Roehler, L., Caul, J., Diamond, B.^ Solomon, D., 
Cianciolo, P., & Buchmann, M. (1983). Curriculum Integra.' 
tion: Its use in language arts instruction (Research Series 
No. 140). East Lansing: Michigan State University, Institute 
for Research on Teaching, S3.00. (Published under the title 
"The UB&B of curriculum Integration In language arts 
Instruction: A study of six classrooms.** Journal of Our- 
ricutum Studies, liSS, 77, (3), 308-320,) 



Clinical Studies/Outcomes in Reading 

Researchers here have developed a training program that leads to improved diagnostic reliability 
in reading. They are currently looking at ways in which having reliable diagnostic information about 
students can help teachers identify instructional practices that can lead to improved reading 
achievement. 



IRT PublicatiDns 

Elstein, A. S., Shulman, L. S.p Vinsonhaier. J. F., Wagner, C. 
C, & Bader, L. (1978). Characteristics of the clinical 
problem-solving model and its relevance to education 
research (Research Series No. 27). East Lansing: Michigan 
State University, Institute for Research on Teaching. $1.25 

Gil, D., & Freeman, D. (1980). Diagnosis and remediation of 
reading difficulties In the classroom. (Research Series No. 
78). East Lansing: Michigan State University, Institute for 
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Science Teaching 

Many students have profound misconceptions about scientific topics that limit the impact of 
most science instruction. Researchers are exploring what teachers need to know to overcome such 
misconceptions and trying to find out whether revised curriculum materials and teacher training 
can provide teachers with the knowledge they need. 
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Seoondary Sohooi Science 

Science teaching suffers from a lack of coordination and leadership, in this project researchers 
seek to gain an understanding of the factors that influence and limit interaction among middle 
school and high school science teachers, school administrators, and external agents including 
university faculty and state education department personneL 
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Affaotive Outeomas/Sociaiizatlon Outcomes 

Here, researchers are trying to find out how effective teachers help students (1) develop 
Individual work habits and assume personal responsibijlty for their academic performance and (2) 
learn to function as constructive members of a group and thus develop social responsibility, 
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Sociooultural Factors 

This study focused on the interaction of teachers and students in bilingual Spanish-Engllsh 
classrooms. Researchers looked not only at the language of instruction, but at the culture of 
instruction— the culturally-based principles for appropriate social interaction and behavior. 
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StudGnt Response Study 

Do students reaily learn much from working Independently at their seats? Some students, 
particularly low achievers, have learned to fill in the blanks without understanding how to actually 
do their seatwork. Researchers and teachers have developed strategies teachers can use to help 
all students spend their seatwork time more productively. 
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Teachers' Conceptions of Reading/Teacher Explanation 

Does the way teachers explain reading tasks make much difference? Researchers working on 
this project think it does. They are training teachers to be more explicit In verbally assisting 
students who are learning to read and are studying the effects of the teachers* instruction on stu- 
dent awareness of the reading process and student achievement. 
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IRT Publications 

Clark, C. M., & Florio-Ruanei S. (1984). The Written Literacy 
Forum: Combining research and practice (Research 
Series No. 138), East Lansing: Michigan State University, 
Institute for Research on Teaching. $3.00 

Clark, C. M., & Florlo, S. (1981). Diary time: The fife history 
of an occasion for writing (Research Series No. 106). 
East Lansinr: Michigan State University, Institute for 
Research on Teaching. S2.50 



Clark, C.p a Florio, S. v^lth Elmore, J., Martin, J., Maxwell, R., 
Metheny, W, (1 982). Understanding writing it? school: A 
descriptive study of writing and its instruction in two 
classrooms (Research Series No. 104), East Lansing: 
Michigan State University, Institute for Research on 
Teaching, $14.00; executive summary, $2.75 

Dunn, S„ Florlo-Ruane, S., & Clark, C. M. (1984). The teacher 
as respondent to the high school vyr/fer (Research Series 



No. 152). East Lansing: Michigan State University, Insti^ 
tute for Research on Teaching. $3.00 

Florlo, S. (1978). The problem of dead fetters: Social 
perspectives on the teaching of writing (Research Series 
No. 34). East Lansing: Michigan State University, Insti- 
tute for Research on Teaching. $1.50 {Summarized in 
Flegg, J. {1981),Chilciren write In glassraQm Qommunity. 
Michigan English Teacheri 30(1), 11*12). 

Florlo-Ruane, S., & Dohanlch, J. B. (1984). Communicating 
research findings: Teacher-researcher deliberations 
(Research Series No. 151). East Lansing: Michigan State 
University, Institute for Research on Teaching, $2.00. 
(Published in Language Arts, 1985, if, 724 730/ 

FloriO'Ruane, S. & Dunn, S. (1985). Teaching writing: Some 
perenniat questions and some possible answers (Occa- 
sional Paper No. 85). East Lansing: Michigan State Univer- 
sity, Institute for Research on Teaching, $5.50, (To be 
published in V. Koehler (Ed,), The eduoBtor's handbook. 
New York: Longman.) 



ERIC 



438 



Articles Available Only in 
Journals and Other Periodicals 

Clark, C. M., & Florlo, S. (1983). The Written Literacy Forum: 
Combining research and practice. TBacher Education 
Quart erf y, W (3). 

Florlo-Ruane (1985). Learning about language in 
Classrooms. The Volta Revl&w, B7, (5), 47-55. 

Florio^Ruane, S. (1983). What's so hard about writing? The 
issues for teachers and students. ElemBntary School Jour- 
nal, 84, 93-99. 

Florlo, S., & Clark, C\ M. (1982). The functions of writing in 
an elennentary classroom. RssBarch In the T&aahing of 
English, 16, 11 5-1 30. 



Books and Chapters in Books 

Clark, C. M., & Florio, S, (1982). Understanding writing in 
school: Issues of theory and method. In P. Mosenthal & 
S. Walmsley (Eds.), Methodological approaches to 
writing r& search. New York: Longman. 

Dunn, S,, Florio-Ruane, S., & Clark, C. (1985). The teacher 
as respondent to the high school writer. In S. W. Freedman 
(Ed,), Th& acquisition of knowledge: Response and revi- 
sion (pp. 33-50). Norwood, NJ: Ablex. 

Fiorio, S.. & Clark, C. M. (1982). What is writing for?: Writing 
in the first weeks of school in a second/third grade 
classroom. In L. Cherry-Wilkinson (Ed.), Communicating 
In the classroom. New York: Academic Press. 

Florio, S. & Clark, C. M. with Elmore, J., Martin, J., Maxwell, 
R. J., & Metheny, W. (1 984). The classroom as an environ 
ment for literacy. In G. Duffy, L. Roehler, & J. Mason 
(Eds.), Comprehension instruction: Perspeciives and 
suggestions. New York: Longman. 



Other Research 



jRr Publications 

Alllngton, R. L. (1980). Poor readers don't get to read much 
(Occasional Paper No. 31). East Lansing: Michigan State 
University^ institute for Research on Teaching. SI. 75 

Anang, A. J. (1982). What Is reading? A social theory of com- 
prehension instruction (Occasional Paper No. 62). East 
Lansing: Michigan State University, Institute for 
Research on Teaching. $2.50 

Anang, A., & Florio-Ruane, S, (1985). What's so hard about 
staff development? A study In face-to-face Interaction 
(Occasional Paper No. 14). Oxford, OH: National Staff 
Development Council. 

Anderson, C. W. (1982). The use of codified knowledge in 
five teacher education programs: A comparative 
analysis (Research Series No. 118). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $3.50 

Bennett, N. (1981). Time to teach: Teaching-learning pro- 
cesses In primary schools (Occasional Paper No. 43). 
East Lansing: Michigan State University, Institute for 
Research on Teaching. $3.00 

Byers, J. L., & Evans, T. E. (1980). Children's reading 
Interests: A study of teacher judgment (Research Series 
No. 81). East Lansing: Michigan State University, Insti- 
tute for Research on Teaching. $2.75 

Byers, J. L., & Evans, T. E. (1980). Using a lens-model 
analysis to Identify the factors in teacher Judgment 
(Research Series No. 73)^ East Lansing: Michigan State 
University, Institute for Research on Teaching. $2.50 

Clark, C. M. (1984). Research on teaching and the content of 
teacher education programs: An optimistic view (Occas- 
ional Paper No. 75). East Lansing: Michigan State Univer- 
sity, Institute for Research on Teaching. $2.50 

Clark, C. M. (1979). Five faces of research on teaching 
(Occasional Paper No. 24). East Lansing: Michigan State 
University, Institute for Research on Teaching. $2.00 
(Also published in Educational LeadBrshlpf 1979, 37, 29'32,) 

Clark, C. M, (1978). Choice of a model for research on 
teacher thinking (Research Series No. 20). East Lansing: 



Michigan State University, Institute for Research on 
Teaching. S1.50 

Clark, C. M., & Lam pert, M. (1985). What knowledge is of most 
worth to teachers? Insights from studies of teacher think- 
ing (Occasional Paper No. 86). East Lansing: Michigan 
State University, Institute for Research on Teaching, $3^00. 
(To be published under the title ''What knowledge about 
teaching Is useful to teaahars," In Marcel Crahay (Ed,), 
Teaching and teaGher educaiion. Paris: Nathan Labor.) 

Cusick, P. A. (1978). Report of a seminar on field research 
methods In education (Conference Series No, 2). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $1.50 

Cusick, P. (1982). A study of networks among professional 
staffs In secondary schools (Research Series No. 112). 
East Lansing: Michigan State University, Institute for 
Research on Teaching. $3.50 

Duffy, G, G. (1981). Theory to practice: How does It work In 
real classroomsi (Research Series No. 98). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $3.00 

Eaker, R. E., & Huffman_,^J. O. (1961). Helping teachers use 
rBsearch findings: The consumer validation process 
(Occasional Paper No. 44). East Lansing: Michigan State 
University, Institute for Research on Teaching. $2.50 

iaker, R. E., & Huffman, J. O. (1981). Teacher perceptions of 
dissemination of research on teaching findings (Occas- 
ional Paper No. 41). East Lansing: Michigan State Univer- 
sity, Institute for Research on teaching. $5.00 

Erickson, F. (1986). Qualitative methods in research on 
teaching (Occasional Paper No. 81). East Lansing: 
Michigan State University, institute for Research on 
Teaching, $14.50. (Also in Wlttrock (id,). Handbook 
of research on teaching (3rd ed., pp. 119-161), New York: 
Macmlllan, 1986,) 

Erickson, F. (1979). Mere ethnography: Some problems in 
its use In educational practice (Occasional Paper No. 
15). East Lansing: Michigan State University, Institute 
for Research on Teaching. S2.00 (Also published in 
Anthropology and Education quarteriyi 1979, 10, 182-188.) 



439 

o 

ERIC 



Erickson, F. (1979). On standards of descriptive validity in 
studies of classroom activity (Occasjonal Paper No. 16), 
East Lansmg: Michigan State University, Institute for 
Research on Teaching. $2.00 

Erickson, F. (1979). Patterns of sophisticBtion and naivBty: 
Some features of anthropological approach&s to the 
study of Bducation (Occasional Paper No. 22). East 
Lansing: Michigan State University, Institute for 
Research on Teaching. S2J0. (Also published In H. D. 
Gideonse, R. Koff^ it J. J. Schwab (Eds,), Values inquiry, 
and eduaatt'on (CSE monograph series In evaluation, 9). 
Los Angeles^ University of Canfornla, Center for the 
Study of Evaluation, 19B0,) 

Erickson, F., Florio, S., & Buschman, J. (1980). Fleldwork in 
edujational research (Occasional Paper No. 36). East 
Lansing: Michigan State University, Instftute for 
Research on Teaching. $1.50 

Erickson, F., & Wilson, J. (1983). Sights and sounds of life 
in schools: A resource guidm to filrn and videotape for 
research and education (Research Series No. 125). East 
Lansing: Michigan State University, Institute for 
Research on Teaching. $6.00 

Evans, T. E., & Byers, J. L. {1979K Teacher iudgmeni of 
childran's reading preferences (Research Series No. 38). 
East Lansing: Michigan State University, Institute for 
Research on Teaching. $2.00 

Floden, R. E. (1978). Flexner, Bccr&ditation, and Bvaluation 
(Research Series No. 5). East Lansing: Michigan State 
Universityp institute for Research on Teaching, SI .75. 
(Also published In Eduaational Evaluation and Pofiay 
Anafysis, 1980, J, 35^46, Reprinted In G, G. Madaus^ M. 
Seriven, & D. L. Stuff lebeam (Eds,)* Evaluation modeist 
Viewpoints on an educational and human Berviees eval- 
UBtion. Boston, Kluwer^NIJoffj 1983.) 

Florio, S, (1981), Very special natives: Th& mvoNIng role of 
t&achers as informants in educational ethnography 
(Occasional Paper No. 42). East Lansing: Michigan State 
University, institute for Research on Teaching. $2,50 

Flono, S. & Walsh, M. (1978). The teacher as colleague in 
classroom research (Occasional Paper No. 4). East 
Lansing: Michigan State Universityt Institute for 
Research on Teaching. $2.76 

Goldberger, M. (1980). The effects of teaching styles on 
motor performance, self-concept, and social skill 
development (Occasional Paper No. 34), East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $2.75 

Good, T. L., a Brophy, J, E, (1985). School effects (Occasional 
Paper No. 77). East Lansing: Michigan State University, 
Institute for Research on Teaching, $1 1 .00. {Also published 
in M, C, Wittrook (Ed.), Handbook ofresaarch on teBchlng 
(3rd ed., pp, 570.662), New York: Macmillan, 1iS6.) 

Ignatovich, F. R., Cusick* P. A., a Ray, J. E, (1979). 
Vafue/bellef patterns of teachers and those admini- 
strators engaged in attempts to influence teaching 
(Research Series No. 43). East Lansing: Michigan State 
University, Institute for Research on Taachlng. $2,00 

IRT. (1976). Current directions in research on teaching: A 
meeting of the Invisible College of Researchers on 
Teaching, November 17-19, 7976 (Conference Series No, 
1). East Lansing: Michigan State University, Institute for 
Research on Teaching. $4.25 

iRT. (1978). Proceedings of the Research-on-Teaching 
MathematicB Conference, May 1-4, 1977 (Co nf ere rice 



Series No, 3)= East Lansing: Michigan State University, 
Institute for Research on Teaching. SS.25 

Janesick, V. J. (1978), An ethnographic study of a teacher's 
classroom perspective: Implications for curriculum 
(Research Series No. 33^ East Lansing: Michigsn State 
University, Institute for Research on Teaching. S2.25 

Joyce, B. (1980). Toward a theory of information processing 
in teaching (Research Series No. 76). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. S2.50 

Joyce, B,, & McNair, K. (J 979), Teaching styles at South Bay 
School: The South Bay Study, Pari I (Research Series 
No. 57). East Lansing: Michigan State University* Insti- 
tute for Research on Teaching, S3.00 

Lanier, J. (1984). The future of teacher education: Two 
papers (Occasional Paper No. 79). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $4.00 

Lanier, J. E. (1984). Research on teacher education (Occa- 
sional Paper No. 80), East Lansing: Michigan State Univer- 
sity, Institute for Research on Teaching, $14.50. (Also 
published in M. C. Wittrock <Ed.), Handbook of research 
on ieaching (3rd ed., pp 527-569,) New York: Macmlllan.) 

Lanier, J. E. (1978). Research on teaching: A dynamic area 
of inquiry (Occasional Paper No. 7). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $1.25 

Lanier, J. E. & Floden, R. E. (1978). Research and develop- 
ment needs for the advancement of teacher education 
(Research Series No. 8). East Lansing: Michigan State 
University, Institute for Research on Teaching. S3.00 

Lezotte, L. W. (1980). How can evaluation of staff develop- 
ment centers be made useful to researchers? (Occa- 
siona! Paper No, 32). East Lansing: Michigan State 
University, institute for Research on Teaching. SI. 50 

Martin, J. M. (1983). Approaches to research on teaching: 
Implicaiions for currlcular theory and practice (Occa- 
sional Paper No. 60). East Lansing: Michigan State 
University, Institute for Research on Teaching. $3.00 

Martin, J. M. (1983). Curriculum as transmitter of 
socioeconomic values: Case study of a middle school 
v^riting project (Occasional Paper No. 56). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $3.00 

McNair, K., & Joyce, B. (1979). Teachers' thoughts while 
teaching: The South Bay Study, Pari II (Research Series 
No. 58). East Lansing: Michigan State University, InstN 
tute for Research on Teaching. $2.50 

Mori ne-Dersh inner, G. (1979). Teacher plan and classroom 
reality: The South Bay Study, Part /V" (Research Series 
No. 60). East Lansing: Michigan State University, Insti- 
tute for Research on Teaching. $4.50 

Morine-Dershinner, G, (1979). Teachers' conceptions of pupils: 
The South Bay Study, Part III (Research Series No. 59). East 
Lansing: Michigan State University, Institute for Research 
on Teaching. $4.50 

Patrlarca, L,, & Buchmann, M. (1983). Conceptual develop- 
ment and curriculum change: Or is it rhetoric and 
fantasy? (Research Series No. 123), East Lansing; 
Michigan State University, Institute for Research on 
Teaching. $3.25 



440 



Perneil, E. (1982). A bibliography for teachers of the 
b&havloraliy disordered (OGcasiona! Paper No. 55), East 
Lansing: Michigan State University^ Institute for 
Research on Teaching. $2.00 

Putnam, J. G. (1984). Developing an elementBry-school, 
leaming-oommunlty classroom (Research Series No. 
145). East Lansinj: Michigan State University, Institute 
for Research on Teaching. S4.00 

Putnam, J, G., & Barnes, H. (1985). Application of classroom 
management research findings (Research Series No. 
154). East Lansing: Michigan State University, Institute 
for Research on Teaching. S3. 00 

Raphael, T. E. (1983), Developmental aspects of training 
Btudenis to use Information-locating strategies for 
responding to questions (Research Series No. 137). East 
Lansing: Michigan State University, Institute for Research 
on Teaching, $3.00 

Rogosa, D., Floden, R,, a WMIett, J. B, (1984). Assessing the 
stability of teacher behavior (Research Series No, 141), 
East Lansing^ Michigan State University, Institute for 
Research on Teaching. $8.00 (Aiso published In Journal 
of EducatlonBl Psychology, 1984, 76, 1000-1027,) 

Schmidt, W. H, (1981). The high-school curriculum: It does 
make a difference (Occasional Paper No. 47). East 
Lansing: Michigan State University, Institute for 
Research on Teaching. $6.00 

Shalaway, L. D., & Lanier, J. E. with Lowman, C, Knappen, 
L, Kennedy, C, and Gajawski, J. (1978). Teachers attain- 
ing new roles In research: A challenge to the education 
community (Conference Series No, 4), last Lansing; 
Michigan State University, institute for Research on 
Teaching, $3.60 

Shulman, L. S. (1979). Research on teaching in the arts: 
Review, analysis, critique (Occasional Paper No. 19). 
East Lansing: JVllchigan Statue University, Institute for 
Research on Teaching. $2.75 (Also published in G. 
Kneltir & J. Stall ings (Eds.)^ The teaahlng prooess and 
arts and aesthetlcB^ SU Louis, MQ: CEMRIL, 1979,) 

Shulman, L S, (1978). Relating theory to practice in educa' 
tional research (Occasional Paper No. 12). East Lansing: 
Michigan State University, Institute for Research on 
Teaching. $1.75 

Shulman, L. S. (1978). Test design: A view from practice 
(Occasional Paper No. 8). East Lansing: Michigan State 
University, Institute for Research on Teaching. $1.75 
{Also published In 1. L. Baker & 1. S, Quellmalz (EdsO^ 
Educationa! testing and evaluation. Beverly Hills, CAr 
Sage, 1980.) 

Shultz, J., a Florlo, S. (1979). Stop and freeze: The negotia^ 
tion of sociai and physical space in a kindergarten/ first- 
grade classroom (Occasional Paper No/ 26). East 
Lansing: Michigan State University, Institute for 
Research on Teaching. $3.00 

Vavrus, M, J. (1979). The relationship of teacher alienation 
to school workplace characteristics and career stages of 
teachers (Research Series No. 36). East Lansing: 
Michigan Sta_te University, Institute for Research on 
Teaching, $2.50 

Weisbeck, C, & Buchmann, M. (1981), Learning the lessons 
of experience: A field study in teacher education 
(Research Series No. 96). East Lansing: Michigan State 
University, Institute for Research on Teaching. $2.00 



Wheeler. C. (1980). NCATE: Does it matter? (Research 
Series No. 92). East Lansing: Michigan State University, 
Institute for Research on Teaching. S14.00; executive 
summary, Si. 75 

Whitmer, S, P. (10S3). 4 descriptive multimethod study of 
teacher judgment during the marking process (Research 
Series No. 122). East Lansing: Michigan State University, 
Institute for Research on Teaching. S3.S0 

Ylnger, R. J. (1978). Field work as basis for theory building in 
research on teaching (Research Series No. 19) East 
Lansing: Michigan State University, Institute for 
Research on Teaching. S2.25 

Ylnger, R J., S Clark, C, (imBl Using personal documents 
to study teacher thinking (Occasional Paper No. 84). 
East Lansingj^ Michigan State University, Institute for 
Research on Teaching. $3.25 

Yinger, R. J ., & Clark, C. M. (1981). Reflective Journal writing: 
Theory and practice (2 papers) (Occasional Paper No. 
50). East Lansing: Michigan State University, Institute 
for Research on Teaching. S3. 50 

Artleles Available Only in 

Journals and Other Perlodlsals 

Baez, T., Fernandez, R. R., Navarro, R., & Rice, R. L. (1985). 
Litigation strategies for educational equity: Bliinqua! 
education and research. Issues In Education 5, (3), 198-214. 

L Hosford (Ed.), Using 



Brophy, J. (1984). Book review of P. L Hosford (Ed.), L 
what we know about teaching. Contemporary Educ 
Review, 3, 315-318. 

Brophy, J. & Hannon, P. (1985). On the future of microcom^ 
puters in the class roonn. Journal of Mathematical 
Behavior, 4, 

Cusick, P. (1985). Book review of R, B. Everhart, Reading, 
writing and resistance: Adolescence and labor in a junior 
high school. Anthropology and Education, 16, 69-72. 

Cusick, P. (1984). Book review of S. L. Llghtfoot, The good 
high school: Portraits of character and culture. American 
Review of Education, 92, 506^509. 

Eaton, J, (1985). March), Computers aren't all theyVe cracked 
up to be. hAichigan School Board Journal, pp. 10-24. 

Eaton, J. (1984, November). Most high schools avoid rigorous 
academics, f^ichigan School Board Journal, pp. 17 & 25. 

Eaton, J. (1984, September). Research In teaching: It can do 
a lot for you. f^ichigan School Board Journal, pp. 19 a 25. 

Echevarria, E. (1985). Motivational aspects of philosophy for 
children. Analytic Teaching, 6, (1), 19-23. 

Eriokson, F, (1984). School literacy, reasoning, and civility: 
An anthropologist's perspective. Review of Educational 
Research, 54, 525^546. 

Erlckson, F. (1982). The analysis of audiovisual records as a 
primary data source. In A. Grlmshav^ (Ed.), Sound-Image 
records in sociai Interaction research. Special issue of the 
Journal of Socioiogicaf tAethods and Research, 1h 
213=232. 



Erickson, F. (1982). Taught cognitive learning in its Im 
mediate environments: A neglected topic in the anthro 
pology of education. Anthropology and Education Quar 
terly, 13, 149-180. 



'141 



Floden, R. (1981). Does the triple play retire the side?: 
Research methods and methods of teacher education. 
Philosophy of education 1980: Proceedings of the thirty' 
Sixth annual meeting of the Philosophy of Education 
Society, 163^173. 

Floden, R. E. (1979). Analogy and credentialing. Action in 
Teacher Education^ 1, 33-39. 

Hanas, B., Prawat, S., & Grissom, S. (1979). Sex^role 
perceptions during adolescence. Journal of Educational 
Psychology, 71, 850-855. 

Laniar, J. E., & Glassberg, B. (1981). Relating research in 
classroom teaching to inservice education. Journal of 
Research and Development in Education. 

Melnicki S. L., Wheeler. C, W„ & Gunnings, B. B. (1986). Can 
science teachers promote gender equity In their 
classrooms? How two teachers do it. Journal of Educa- 
tional Equity and Leadership, 6, (1), 5-25. 

Prawat, R. S., Anderson, A. a Hopklewicz, W, (1985). Is 
the scariest monster also the least real? An examination 
of children's reality classifications. Journal of Genetic 
Psychology, 146, 7^12. 

Prawat, R. S., Byers, J. L., & Duran, W. O, (1981). Attitude 
development in American and Venezuelan school 
children. Journal of Social Psychology, 115, 149-1 58, 

Prawat, R. S., a Jarvls, R. (1980). Gender difference as It 
relates to teacher perceptions of students. Journal of 
Educational Psychology, 72 743-749. 

Prawat, R. S., Jones, H., K Hampton, J. (1979), A longitudinal 
study of attitude development in pre, early, and later 
adolescent samples. Journal of Educational psychology, 
71, 363^369. 

Shuiman, L. 8„ (1981). Disciplines of inquiry in education. 
Educational Research, 10, (6) 5^12,33. 

Shuiman, L. S., a Lanier. J. E, (1977), The Institute for 
Research on Teaching: An overview. Journal of Teacher 
Education, 2B (4), 44^49. 

Shuiman. L. S., Shroyer. J. (1976). Psy ' :iogy and 
mathematics education revisited: 1976. Fy-^- ng zum 
prozess des Mathematiklernens, No. 2, E ^'^ j, West 
Germany. 

Books and Chaptars in Books 

Anderson, L. (1982). Classroom management: Making time 
to learn basic skills, in L. Reed ^ S. Ward (Eds,), Sas/c 
skills: Issues and choices. St, Louis, MO: GEM R EL. 

Brophy, J, (1986). Principles for conducting first grade reading 
group Instruction. In J, Hoffman (id.), Effective teaching 
of reading: ReBearch and practice (pp. 53'84). NevvarK, DE: 
International Reading Association, 

Brophy, J. (198i). Interactions of male and female students 
with male and female teachers. In L. Wilkenson & 
Merratt (Eds.), Gender influences in elaBsroom interac- 
tions (pp, 115-142). Orlando, FL: Academic Press. 

Brophy, J, (1985), Teacher-student Interaction, In J, Dusek, 
V. Hall, aw. Meyer (Eds.), Teacher expectancies. Hillsdale, 
NJi Erlbaum. 

Brophy, J. Bk Bromme, R. (1985), Teachers' cognitive activities. 
In i. Christiansen, A. G. Howson, & M, Otte (ids.), 
Perspectives on mathematical education: Papers sub- 
mitted by members of the BACOMET Group, Amsterdam: 
Reldsl, 



CampbelL D. R. (1986), Developing mathematical nteracy in 
a bilingual classroom. In J. Cook^Gumpers (Ed.), The social 
construction of literacy pp. 156^184) Cambridge. England: 
Cambridge University Press. 

Clark, G. M. (1986). Research into practice: Cautions and 
qualifications. In T, E. Raphael (Ed.), The contexts of 
schoohbased literacy (pp. 281-294). New York: Random 
House. 

Elstein, A. S,, Shuiman, L. S., & Sprafka, S. et al., (1978). 
Medical problem solving: An anafi^sis of clinical reason- 
ing. Cambridge, MA: Harvard University Press. 

Erickson, F. (1986). Cultural difference and science educa- 
tion. In J. J. Gallagher & G. Dawson (Eds.), Science educa- 
tion and cultural environrrients in the Americas: A report 
of the Inter-American Seminar on Science Education, 
Panama City, Dec. 10-14, 1984 {pp. 7-13). Washington, DC: 
National Science Teachers Association. 

Ericksonp F. (1982). Cultural differences in teaching styles 
in an Odawa school: A sociolinguistic approach. In H. T. 
Trueba, G. P. Guthrie, & K. H. Au (Eds.), Culture and the 
bilingual classroom: Studies in classroom ethnography 
(pp. 105'119). Rowley, MA: Newbury House. 

Erickson, F. (1982). Classroom discourse as improvisation: 
Relationships between academic task structure and social 
participation structure in lessons. In L. C. Wilkinson (Ed.), 
Communfcating in the classroom (pp. 153-181), New York: 
Academic Press. 

Erickson, P., & Mohatt, G. (1982). The cultural organization 
of participation structures In two classrooms of Indian 
students. In G. D. Spindler (Ed.), Doing the ethnography 
of school, (pp. 152-174). New York: Holt, Rinehart & 
Winston. 

Floden, R. i. (1981). The logic of information-processing 
psychology in education. In D, C. Berliner (Ed.), Review 
of research in education (Vol. 9), Washington, DC: 
American Educational Research Association. 

Gallagher, J. J„ & Dawson, G, (Eds.). (1986). Science educa- 
tion and cultural environments in the Americas: A report 
of the Inter-American Seminar on Science Education, 
Panama City, Dec. 10-14, 1984. Washington, DC: National 
Science Teachers Association. 

Good, T., & Brophy, J. (1986). Educational psychology: A 
realistic approach (3rd ed.) New York: Longman. 

Navarro, R. (1985), On the thj;eshold of a new era in Chlcano 
studies. Book review of E, i Garcia, F, A, Lomeli, & 1. D. 
Ortiz, A review of Chicane studies: A multldisciplinary 
approach. Review of Education, 11, 251-268. 

Navarro, R. (1985). The problems of language, education and 
society: Who decides? In E. E, Garcia &. R. V. Padilia(Eds,), 
Advances in bilingual education research (pp, 289-313). 
Tuscon: University of Arizona Press, 

Navarro, R. (1986). A silent scream. Book review of Ma/ce 
something happen: Hlspanics and urban high school 
reform (Vols. 1 & 2) Metropolitan Education, 1, 119^126. 

Raphael, T. E. (Ed.), (1986), The contexts of school-based 
nteracy. New York: Random House. 

Shuiman, L. S. (1^983). Autonomy and obligation. In L. Shuiman 
& Q. Sykes (Eds,), Handbook of teaching and policy. New 
York: Longman. 



ERIC 



442 



r 

Shuiman. U S. (1983). Educational psychology returns to 
school. In G. Stanley Hall fecture ser/#s' (Vciume 2), 
Washington, DC: American Psychological Association. 
Shulman» L. S. (1981). Recent developments In the study of 
teaching. In R. Tabachnick et aL (Eds.), Studiss of teaching 
and l&Bming: The SovtBt'American seminars in educational 
'^smarch. Praegen 

Shuiivian, L. S. (1977). Relations of theory and practice In 
educational research. In M. otte & U. Lundgren (Eds.)* 
Theory and practice in educationBf research. Bielefeld, 
West Qermany^ Institute for Didaktic In Mathematik. 
Shuiman, L. S, (1976). Learning theory and teaching methods: 
Going steady no longer. Review of N. L. Gage (EdJ, 



Psychology Of teaching methods (75th NSSE yearbook). 
ContemporEry PsychoJogy.. 

Shuiman, L S., & Sykes, G, (Eds;). (1983). Handboofi of 
teaching and policy. New York: Longman. 



Other 

Eaton, J. F. (1982^1984). Research on teaching. Educational 

Leadership. A semiannual column. 
Flegg^Eaton. J. (19SM982). Research on teaching. Bduca- 

tionaf Leadership. A column appearing once every two 

months. 



MSU is an affirmBtlv&-aation, squahopport unity mstitution. 



Order Form 
for IRT Publications ONLY 



Mail to: IRT Publications 

Michigan State University 

252 irickson Hall 

East Lansing, Ml 48824-1034 



(Please print or type) 



Name 



Institution 

Address 

City 



State 



Zip Code __ 



Series Number 
(e.g., R.S. 72) 



Authors 



Quantity* 



Unit Price 



Total Cost 



to Michigan 
for delivery. 



Michigan residents should add a 4% state sales tax. Make check, money order, or prepaid purchase order out 
State University (Note: Prices include only the cost of production and mailing.) Please allow four to six weeks 

Mf you nsed multiplt eoplas of any IRT publication, you might find it more eeonQmicil to order a single espy and make photoeopiis of It. 
Because thi IRT ii federally funded, its publieattsni irt not copyrighted, and you are therefore weleomt to make as mmny photosopiei of 
any IRT pubncation ii you need. There may, however, be CQpyright reitrlctions on photoeopylng f RT works published in journals and books 



'H3 



